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Turning Turret Tracks for Battle Ships 


A Portable Machine That Faces the 
Liners in the Shop and on 


Tracks 
Board the Ship 


and Track 
Itself 





EDITORIAL CORRESPONDENCE 


We are very apt to think of a battleship 


as a whole and overlook some of the 
separate parts and the operations neces 
sary to produce them. The guns have 
recently received careful attention but 
such work as the machining of the 
tracks on which the turret is turned is a 
detail that would hardly be thought of 


An idea of the size of the machine 
shown in Fig. 1 can be had by noting that 
it is at turret track for the 
monitor “Wyoming” and is over 22 feet 
outside The little 
over 6 inches deep and the stiffening ribs 


The 


wide The 


work on a 


diameter. track is a 


about 24 inches face of 


track is 14 


are apart 


the inches tracks 


bound and three wedges are fitted in the 
lower track for removing rollers 
The tracks 


sembled on board ship and the machine 


liners and are then as 
set up over the barbette, where the finish 
ing cut is taken in place. 
The track on the bottom 
turning the 


of the turret 


is faced by machine upside 











Yet unless the tracks are true and allow 


the turret to be handled readily, the ef 
ficiency of the guns is myich impaired 
There are few boring mills in the coun 


try which can handle work of this size 


and as none of the navy yards have them, 


it was necessary to devise a machine for 
this work. After carefully 
sides of the 
make a machine of the portable type in 


to rough turn the turret tracks onthe 


considering all 
question, it was decided to 
order 
shop floor and afterward finish them in 
place on the ship; the same operations be 
ing necessary on the bottom of the turrets 


themselves 


SHOWING 


CONSTRUCTION OF SUPPORT AND DRIVING 
for battleship turrets are similar in 
size as their monitor carries two 12-inch 
guns 

There are 40 rollers under the turret, 
10 inches in diameter at the outer end and 


These are made 
of forged the “A” .or 


highest degree of accuracy is specified 


8.947 inches at the othér 


nickel steel and 


Large cast-iron floor plates are used for 
is blocked 


roughing cut, abou 


the machine itself and the ring 


up as shown for the 


1g inch being left for finishing in place on 


the ship 
The tracks are in six equal segments, 
ill = be Its are or nickel steel and body 





MECHANISM 


down under it and operating in the same 


manner as for the lower track 


The details of the machine itself are 
shown in both Figs. 1 and 2. It consists 
of a heavy cast ring, ribbed on the out 
side and faced on top for carrying the 


shoes on the ends of the bars. It is bored 


inside for the ring which carries 


] wheel 


these shoes and which has a worm 


surface 
the 


the sliding 
ring the 
top of the ring 


hown at the left of the 


attached to it, under 


The dark 


shoes on the 


shows bearing of 
ring 
the 


the 


The worm 


and under one of the shoes, drives 


worm wheel and the cutting tools, 
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motor shown 
[his 
chain belting 


power being taken from the 
on the inside of the 
a shaft inside the ring, by 
and the inner shaft carries pinions which 
drive the gears shown each side of the 


ring drives 


worm. 

The tools are carried in holders at the 
end of the bar, each holder having a cross 
feed by means of the star wheel which is 
shown on the outer end of the feed screw 
The angle of the tool-block slide 
evidently be adjusted to give the degree 
required for any diameter of turret 


can 


How a Believer in High-speed 
Steel Drills Avoids Loss in 
Hardening 


By M. H. WEstTsRooK 


I have never been able until: quite re- 
cently to understand why there should be 


between the prices of high-speed steel 
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the point, and as each 2 inches wears off | 
reharden This does not appear to 
cause the steel to deteriorate at all, and 
I have not had one break off since adopt- 
ing this method. Of course, I fully realize 
that the manufacturer could not very well 
send them out hardened in this manner, 
but as long as the price remains so high 
many users will continue to do as I am 
doing, make them themselves; and it is 
these people whom I wish to address. 


them 


STEEL Dritts A PROFITABLE 


INVESTMENT 


HIGH-SPEED 


I wish to add that, despite the high 
price of these drills, from a real business 
standpoint, using drills for ordinary heavy 
work “not cored,” one could not afford to 
carbon-steel twist drills even if he 
were supplied with them free. I have 
proved this by actual demonstration. Tak- 
ing a I-inch drill, for instance, after the 
first 2 inches have become worn away the 
extra amount of work done by a high- 
drill, the 


use 


speed drill over a carbon and 
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Emergency Roll-grooving 


By J. W. FRescHER 


I had a job to do recently that for a 
time was a puzzle. There was a pair of 
washer rolls to be made and each was to 
have 250 spiral grooves, 4-inch lead, run- 
ning almost parallel with the face of the 
roll. The rolls were 12 inches in diam- 
ter, 36-inch face, with journals 8 inches 
in diameter and 10 inches long. We did 
not milling machine heavy 
enough for a roll of this size, so decided 
to plane the spiral grooves. We could not 
afford to go to any great expense for a 
fixture to do this job, as it was not at all 
likely that we should ever have another 
like it. 

We put the roll on the centers of the 
planer, allowing it to revolve freely. 
Then a two-piece clamp was made, one 
piece of which was long enough to allow 
a bolt to pass both sides of the journal of 


possess a 











FIG. 2 


drills and of the ordinary carbon- 
steel drills a difference greater than that 


twist 


existing between the prices of the steels 
themselves, for, having made a large num- 
could make one 
Upon 


ber for our own use, I 
kind just as cheaply as the other. 
inquiring of a representative of one of the 
high-speed drillmakers, he 
that it 
were lost in the hardening process. 
if there 
certainly account for it; but in my expe- 


informed me 
was owing to the large number that 
Now 


is a greater loss there, this would 


rience in hardening them I have found no 
them 
near the 
is of this that I par- 


loss whatever, only I have found 
liable to break off 
flute quite often. It 
ticularly desire to speak 
were breaking off, as mentioned above, I 
have 


the end of 


Since so many 


hardened them only 2 inches from 


wages saved, will give you the remainder 
of the drill for nothing 

Just an 
without any specia 


| " 
resuits 


instance of obtained 

1 effort or urging from 
me. I saw one of the drill men, who, by 
the way, works day work, drill 4 locomo- 
tive cylinder covers each having fifteen 
holes 1! 


n 30 minutes 


umeter, 114 inches deep, 


time taken to drill 


g inches di 


The actual 


the holes, as determined by timing five 
r Six, was I2 seconds per hole; the rest 
f the time was taken up in placing the 
jig and shifting the radial arm of the 
machine, which was an old Pond drill 
press that had been in continual service 
for 22 vears. The speed of the drill was 
90 feet per minute, and it was in fairly 


t 
200d condition wh irk was com 


’ 
p eted 
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FACING THE TRACK FOR TURRET OF MONITOR “WYOMING” 


the roll and the other piece long enough 
to extend 1 foot over the side of the bed 
of the planer. We then took a piece of 
114-inch cold-rolled shafting 8 feet long, 
forged a flat on both ends 4 inches long, 
drilled two %-inch holes in each end and 
bent the ends to such an angle that we 
could bolt one end to the housing of the 
and lag the other end to the floor 
fastened to the housing was 
feet from the floor, and, after 
figuring out the angle, the other end was 
blocked to about to inches above the floor 


planer 
The end 


about § 


and fastened securely in that position. 

A weight was then attached to the long 
of the clamp and the clamp allowed 
to ride up and down on the 1%-inch shaft. 
As the platen of the planer traveled for- 
d and backward, the clamp turned the 


end 


war 
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roll sufficiently to produce the desired 
spiral cut. Of course after each groove 
was planed the desired depth it was nec- 
essary to loosen the clamp and turn the 


roll for the next groove 





A 14-inch Wire-wound Gun 





By GRAHAME PowELL 


The contest between gun and armor 
plate for supremacy has been a long- 
drawn-out and fluctuating one, success re- 
maining for a time with the one only to 
be shortly wrested from it by the other, 
though victory has seemed to remain for 
longer periods with the armor-plate, and 
this led to what has to all intents 
amounted to a craze to increase the ve- 
locity of the projectile, with a consequent 
increase in energy of blow delivered. 
Twelve years ago a muzzle velocity of 
from 1700 to 1800 feet per second was 
deemed ample; but improved armor plate 
demanded an increase in energy if it was 


to be overcome, and with improved 
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The cause or causes of this erosion are 
still a mystery, there being nearly as many 
explanations as there have been ordnance 
engineers who have attempted to account 
for it. The erosion, however, was self- 
evident, and the thing 


known was that with smaller charges and 


practically only 
less velocities, the wearing away did not 
occur 

FIFTEEN Hunpbrep DoLitars A SHotT 

The 12-inch army breech-loading rifle 
of 1901 is a nickel steel gun, designed for 
a muzzle velocity of 2550 feet per second, 
and costing in the neighborhood of $61,- 
ooo, and when constructed was expected 
to be capable of firing about 250 rounds 
with full charges before it became worn 
out. Tests, however, on the proving 
ground demonstrated that its life would 
not exceed sixty rounds. Something had 
to be done. Even the modern de- 
signer with his almost utter disregard of 
cost, was compelled to pause when he 
contemplated the expense. Here 
gun costing $60,000 to build, and in the 


> 


$500 for 


gun 


was a 
neighborhood of a single round, 


good for but sixty rounds—$1500 a shot 


O19 


battleship can be 
impact at 8700 
and all fighting 

But in developing this energy 
high temperatures due to smokeless 


, 
yt the latest type ot 


penetrated with normal 


yards, the 7-inch at 


ranges, 
the 
powder and the great increase in the vol- 
ume of gas produce an erosion which ma- 


1 


terially shortens the life of the gun. There 


is little to warrant the hope that any ma- 


terial improvement will be speedily ef- 
fected in the manufacture of either steel 
for gun construction or in powder to 
overcome this erosion. It is considered 


12-inch gun to such an 
for 


unwise to tax the 


extent as the high velocity entails 
the protection of the wide channels that 
entrances to Island 
Bay, Sound, 


increasing the caliber 


exist at the 
Sound, Chesapeake 
and Manila, 
of the gun an equal or greater fire effect 


Long 
Puget 


if by 


can be secured by employing a diminished 


velocity which will not sensibly impair 
the life of the 
the means a 


weight of gun and carriage, a considera- 


gun. Such an increase in 


caliber large increase in 


’ 


tion of little moment in land defense, but 


prohibitive for use on battleships 


I \ 

















THE WAY IN 


smokeless and slow-burning powders 
projectile velocities of 3600 feet, and more 
were gradually attained, and the armor 
plate again succumbed to the onslaught 
And here the case might have rested, with 
victory perched on the banner of the gun 
But, unfortunately, this enormous velocity 
was not obtained without cost, and re- 
cent expe 
cost 1s too 
And 
was very soon disc 
of the enormous 


powder required to give suc 


rience has demonstrated that the 


great a burden to be borne 


what was this cost? Erosion. It 
yvered that one result 
charges of smokeless 
ch high veloci 
a rapid and destructive wearing 
away, or erosion, of the bore of the 
an erosion that 


life of the gun from 250 or 300 rounds to 


til 


60 or less 


ties was 
gun, 


resulted in reducing the 


WHICH THE I4-INCH WIRE-WOUND GUN 


And yet, the armor plate must not be al- 
lowed to remain victorious 


The National C Defense Board, in 


its report to Congress, a year dis- 


oast 


int , 


cussed the question at some length, and 
said that the demand for heavier arma- 
ment and better protection has led to a 


marked increase in the tonnage of battle- 


ships. Battleships of 18,000 tons and up 
ward, mounting twelve to fourteen 12 
inch guns, with a great increase in armor 
protection, have been built Land guns 


[He Latest CoAst-DEFENSE GUNS 
Our latest 12-inch ist-defens gun 
has an initial velocity of 2550 feet per 
second and a muzzle energy of 47,299 foot- 
tons. With this energy the 12-inch armor 


WILI 


BE Mot 

The 12-inch gun can now fire two aimed 
minute, manual labor 
and operating the 
gun and carriage. It is believed that this 
rate not be materially diminished if 
the 14-inch gun mounted on a disappear- 
yf the same type as that now 


less than a 


loading 


shots in 
being used for 


will 


ing Carriage 
employed for the 12-inch gun, loaded and 


operated by the same means, be adopted. 
For the 16-inch gun, however, mechanical 
devices must be resorted to for loading 
ind operating, a very decided disadvan- 
tage Phe st of e 14-inch gun with 
the required energy, is but slightly in 
excess of the st of the 12-inch gun 
with an equal energy at 8700 yards. For 


these reasons the board recommends the 
adoption of 14-inch guns mounted on dis- 
ippearing t iges for the defense of the 
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channels above enumerated. The 14-inch 
projectile will carry a bursting charge of 


high explosive more than 50 per cent. in 


excess of the charge, of the 12-inch pro 


jectile 


FOURTEEN-INCH GUNS RECOMMENDED 


[he approved projects of the National 


Coast Defense Board call for twenty 


seven 14-inch guns for fortifications in 


this country and the insular possessions 


The board said “such an increase in the 


caliber means a large increase in weight 
of gun and carriage The only gun in 


the mind of the board was a built-up gun 
similar in all respects to the 12-inch guns 
except for the increased caliber 


feasibility 


im service, 


Very recently, however, the 


of a wire-wound 14-inch gun has been 
suggested [he wire-wound system of 
gun construction has been extensively 
used in England for all calibers, but only 
a very few, and these test guns, have 
been manufactured in the United States, 
the largest being 10 inches. The 10-inch 


William Cro 


was fired up 


wire gun designed by Gen 
zier, now chief of ordnance, 
to 275 rounds as long ago as 1896, and 
since then 


the design of J H 


a gun of the same caliber of 
Brown, has been un 
der test, having been fired 25 rounds in 
all, but the test 
more than 


of them, 


due to the wire portion 


W Ir! 


has been interrupted 


ynce by various accidents, none 


however, it is but just to say, 


»f the system. 


DETAILS OF THI wouNp GUN 


On the recommendation of the board of 
ordnance and fortification, approved by 
the secretary of war, the ordnance cd 
partment has now decided to construct a 


wire-wound system 


This gun will be 40.5 feet in length and will 


14-inch gun on th 


weigh 100,500 pounds; weight of projec 
tile 1660 pounds; powder charge, 280 
pounds; muzzle velocity 2150 feet per sec 
ond, with a maximum pressure of 36,000 


pounds per square inch, and a muzzle en 


ergy of 52,324 foot-tons. The weight of a 
} > | 


14-inch buil 
the othe: 


t-up gun would be 120,500 


pounds, elements remaining the 


sami It consists of an inner tube car 
rying the rifling, about which is wrapped 
the square-drawn steel wire, and this 
turn is covered by a hoop or casing, which 
serves to protect the wire from mechan 


cal injury. 


The merits claimed for the projected 
gun are simplicity and cheapness of con 
struction, and superiority of reserve 
strength, the lower cost being due to the 
difference in price between steel wire and 
gun steel [he design was made by Gen 
eral Crozier, the pate ntable features there 
in having been generously thrown open 
by him to public use in 1903 


trunnion di 


} 


f no greater 
ameter than the high-powered 12-inch gun, 


T his yun is oO 
and will be mounted on the disappearing 
carriage designed for that gun, thus nulli 
fying the prediction made only a year ago 
by the National Coast Defense Board of 
increase it 


weight of carriage 
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The Wilson Registry System 


By A. H. CHASE 


[he methods of accounting for the ar 
rival of employees before starting time in 


large manufacturing plants has always 
been a more or less troublesome ques- 
tion, and various devices have been used 


These range from the 
checking 


for this purpose 


simple system of the foreman 


‘ May 2, 


1907. 


The tags are made of any suitable sheet 
metal, with buttons riveted in the top as 
shown in the sketch. The strips upon 
which the tags are are also 
made of sheet metal, the tags being hung 
in the V-shaped slot, the neck of the tag 


mounted 


button sliding freely in the slot. The 
strips are flanged on one edge and have 
projections raised between the slots; 


these are to prevent each tag from inter- 


fering with its neighbor. Back of each 





@ 646018. O4e. Oe 


6 BS O88 We 


sf 
a3 
:5 
i 
‘| 
i 3 
38 
i) 
a9 














FIG I BOARD 


READY FOR REGISTERING 
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BOARD 


AFTER REGISTERING-—SHOWING ABSENTEES 
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Fit 3 


the presence of his men at starting time 
to the most elaborate time-clock system 
The Wilson Registry System is designed 
to meet the 
large or small, and, from a practical use 
to fulfil its 


needs of any establishment, 


of several months, appears 
purpose 


| he 


and tags as 


the boards 


used in this system is shown 


general appearance of 


in Figs. 1, 2 and 3, Fig. 1 being before 


registering, Fig. 2 after registering, and 
Fig. 3 the board closed \ detail of the 
tags and of the strips upon which the tags 


are mounted is shown in Fig. 4 


BOARD CLOSED 


WHEN 


NOT IN USE 


slot a strip of spring brass is soldered for 
holding the tag in place. The tags are in- 
serted by snapping the tag button through 
Hole A 


is for pressing the spring away with a 


the enlarged portion of the slot. 


lead pencil or any other convenient ar 
for the from the 
At B is a countersunk hole in the 


ticle removing tags 
strips 
spring central with the enlarged portion 
ofthe slot, and C a tit in the center of 
the tag 


the tag button with the enlarged portion 


button. These are for centering 


of the slot, thus facilitating the removal 


of the tag. 











May 2, 1907. 

The strips are mounted vertically in 
any suitable wooden frame, and in front 
of the tags is mounted a sliding shutter 
built up of galvanized iron. This is ar 
ranged to the frame so as to 
cover or uncover each end of the V- 
shaped slot, and thus the tags in these 
slots. This shutter is arranged to be 
locked in either position. In front of this 
is a sliding glass door for closing the en- 
tire board. 

In use, the board is kept closed, as in 
Fig. 3, except that the glass door should 
cover the tags. The board was photo- 
graphed with this door open so as to 
show the tags more clearly. When the 
time for registering arrives, the board is 


la 


slide in 





! 








FIG. 4. THE CHECKS AND THE SLOTS 

shutter slid to uncover all 
registering, the workman 
pushes his tag in the slot so that it falls 
behind the shutter. At starting time the 
glass door is closed and the exposed tags 
show what workmen are The 
blank half of the board is used as a shop 


bulletin board 


opened and the 


the tags. In 


absent. 


[This system is now in use at the naval 
gun factory, Washington navy yard, and 
was devised by Master Mechanic Wilson, 
of that place. A muster board (so called) 
is installed in each shop so that the men 
can register upon entering the shop in 
which they work. The tags, strips and 
shutter distinguishable, the 
strips being copper, tags aluminum with 
black figures, and the shutter galvanized 
The appears 


are easily 


iron painted black. system 


to answer every requirement of this large 
plant, having minimized the troubles in 
cident to the tag system it replaced 


AMERICAN MACHINIST 


Thermometers with Separate 


Sockets 

By F. E. ARMSTRONG 
his style of thermometer is designed 
to be sockets, may be 
made a attachment in the 
place where it is desirous of knowing the 
temperature may be 
used with any number of sockets, as they 


used with which 


permanent 
One thermometer 
are all made interchangeable. 

In some places it is desirable to know 
the the 
would be under pressure. In such a case 
a socket is desirable as the thermometer 
to go with it can be removed and used in 
other places, while the ordinary thread 
connection thermometer could not be re 


temperature where thermometer 


moved while the pressure was on. 
The illustration shows a series of tanks 
with sockets attached, the temperature in 


£% ——+ 
a 











=9 | 
a 


SEPARATE SOCKETS 


which may be found by simply inserting 
the one thermometer in the several sock 
ets, also a detailed section of one of the 
sockets. 


How THE SocKetTs ARE MADE 


of both 
They are bored and 


These sockets are made com 
position and steel. 
tapped in a Cleveland Automatic machine, 
then the smaller hole in stem is drilled in 
the drill press. After drilling we use a 
turret jig and ream with taper reamer in 
the drill press. The turret on this jig 
revolves in a vertical plane and has five 


bushings for sockets. 


We ream nearly to the bottom of a 
socket, then turn jig to next station 
and repeat the operation. During the 
reaming of the second socket, a_ tube 
connected with the oil pump of the 
drill press is inserted into the first socket 
and the chips are all washed out. Repeat 





FOR USING ONE THERMOMETER IN 
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until the five sockets are partly reamed. 
Then the reamer takes the final cut and 
goes close to the bottom of socket 


HAND REAMED AND GROUND 


After machine reaming the sockets go 
to the lathe turned, after 
which the 1-inch pipe thread is cut in the 
automatics and then are hand reamed to 
In reaming, great care is taken to 


and stems are 


gage. 
have as perfect a bearing as possible on 
the taper plug gage and all are reamed 
so that the gage will go in a certain depth. 

The chamber on the thermometer which 
fits in the socket is made of steel and ts 
ground on a Brown & Sharpe grinder to 
fit accurately the taper hole in the socket. 
the 
thermometer which is 


This steel chamber contains glass 
bulb of the . 
rounded by mercury which completely fills 
the space in the chamber 


By this arrangement there is complete 


sur- 


metallic contact between the glass bulb of 








2s - 
1” Pipe 
, | 3 
Section of Socket 
\ 
\\ 
| 
/] 
A 
DIFFERENT PIPES OR VESSELS 
the thermometer and the wall of the 


socket which is exposed to the heat, thus 
giving a quick heat from 
socket to thermometer and a quick read 


transfer of 


ing on the scale. 





Yarn, with powdered stone can cut a 
steel bar. Major McClaughry, warden of 
the Federal prison at Fort Leavenworth, 
once found a prisoner working away at 
one of the bars to an outside window. A 
grating of the same descripti yn was placed 
in his cell and stationed over 
him to watch the cutting process. With 
the’ limestone dust and silicate from the 
stone pile, the yarn from his sock and a 


a guard 


little water the man cut. the bessemer 
steel bar in 18 working hours. With 
some fine emery, a chalk line and two 


wooden handholds to save his fingers he 
a clean cut of the other bessemer 
—Stone. 


made 
bar in 5 hours 
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The Rudge-Whitworth Cycle Works 


Where an Output of a Thousand Cycles a Day Indicates that 
Wheeling Is Not Altogether a Thing of the Past 





B Y 


Coventry, the Warwickshire City of the 
Spires, stands at present in risk rather of 
as the City of the 
hand, this being trade-mark 
dominates the surroundings from the cen- 
tower of the Rudge-Whitworth 

Through its components the firm 


being known Open- 


the which 
tral 

works 
dates back 30 years, but the chief expan- 


sion in the business has occurred since 
1894, when the Whitworth and Rudge 
cycle companies amalgamated. Rudge 


Whitworth, Ltd., 
nized as decidedly among the most pro- 


is now generally recog- 


Ww. 


A Very Licut SHop 


- 


The window area is unusually large, 
there being no less than 36,000 square 
feet, or I square foot of glass area to 


every 4 square feet of floor. The panes 
are large, of wired glass, and protected 
Both arc lamps 


system of gas 


from the sun by blinds. 
and the Keith-Blackman 
lighting are employed. In the works are 
60 telephone stations, while the firm has a 
private trunk line to Birmingham and eight 
The works are electrically 
from the municipal 


sutside lines. 
driven throughout 


C H U B B 


The main enameling floor reached on 
the first landing from the top, is laid out 
on the basis of the production of 1000 
cycles a day of 10 hours, this being main- 
tained throughout the whole of the build- 
ing. 


AN INTERESTING MACHINE 
In the rolling department the Pugh pat- 
ent machine runs the metal off coils, each 
of which will make about 50 rims. The 
strip goes through the rolls, as described 
below, and is then circled to the correct 

















FIG. 


gressive firms in the cycle-manufacturing 
industry of Great Britain. Their guaran- 
fe) 


tee of all metal parts of a bicycle for 


years may be a surprise to some 
The heavier 


atively light business are mostly done at 


operations of this compar- 


the Birmingham works, some 18 miles 
away, the parts being delivered to the 
Coventry works for assembling. The lat- 
ter are in two main buildings, the newer 
f which, completed at the end of last 
year, forms the principal subject of this 
article. This new building is 400 feet 
long by 60 feet by 83 feet from basement 
floor to roof. The six floors therefore have 
ymbined area of 144,000 square feet 


+ 


diameter of the tire once for all, and cut 
ff while in motion. Everything is in 
sight at the correct hight for the opera- 
who keeps the machine fed and re- 
The machine 


tor, 


I. PUGH I5-ROLL MACHINE CUTTING OFF A RIM 
mains, which supply two-phase current 
at 2000 volts, transformed down to 200 
volts. The new building contains some 
50 motors totaling about 750 kilowatts, 
the sizes ranging from 2/3 horse-power 


upward 


The Coventry works employ about 1700 


people, generally on piecework, the num- 


ber rising to 2000 in the busy season. Ap- 
prentices are not taken, but boys are 
trained up from the simpler operations 


until at the end of § or 6 years they are 


fully qualified for the firm’s purpose 
Necessarily a number of women 


work 


and girls 
ire employed in press 


thronunohont ti hint! 
I 1whnout the Du 


moves the rims as formed. 
would run by itself, the operator merely 
bringing to it fresh coils of steel, which 
weigh each about 80 pounds; but as the 
material varies slightly it is desirable 
therefore that the man should always be 
at tl the curvature of 
the rims and adjusting accordingly. The 
rims being formed, girls punch the spoke 
holes in them, all to templet. A. special 
plant is used for rolling tubes the 
curved frame of ladies’ machines. 


the machine, 


gaging 


tor 











May 2, 1907. 


The 15-roll mill for forming the strip 
into a suitable rim section and bending it 
to a circle is shown in its latest form in 
Fig. 1. The special feature is that the 
complete rim is cut off without stopping 
the machine, the illustration showing it 
in the act of cutting off. A side view of 
one of the several forms of shearing de- 
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escaping as 
The tool 


the main portion, the finger 
soon as its action is completed 
then returns to its normal position under 
the action of the springs. With the mo- 
tion of the arm the back guide is raised 
until the material ceases to bear on the 
stop. The then returned to its 
normal position by means of the spring, 


arm 15S 





vice is given in Fig. 2, with details in while the stop is returned simultaneously 
Fig. 3. An arm 4, concentric with the in the same way. It will, of course, 
‘ © 
# a La | 
oY 
A 
“a, 
Ff} 
] 
FIG 2. ENLARGED VIEW OF CUTTING-OFF DEVICE FIG. 3. DI 


curved rim, bears a box B. which carries 
a front guide having an opening C Fig. 3, 
through which the passes At the 
back of this guide ng tool D, 
which receives a radial motion in the box 
However, when this tool is not in opera 


rim 


is the shear 


ion an eye formed in it comes in line 
with the similar eye in the front plate, 
the proper relative position being secured 


by helical springs shown in Fig. 2. Be 
hind the shearing tool and I 1 
small bracket E is a helical guide strip 


for the rim. A second guide F is similar 


ly held in front of a second opening in 
the box end, Fig. 3; this carries a stop 
which is in a plane in front of that of the 


] 


A helix of single turn can 
The back guide plate 
rod 


shearing tool. 
thus be formed 
carrying the stop is supported by a 


pivoted eccentrically with regard to the 
main arm. As this is turned the back 
guide is raised in its recess and the stop 
is raised out of the path of the rim 


Bearing on the shearing tool is a movable 


finger G, which with the turning of the 
main arm, forces down the tool and car- 
ries its eye below the opening in the 


front guide. Thus the rim material may 
be fed over the front guide 
the shearing tool, passing over the helical 
guide strips and butting against the stop 
of the back guide the feed- 
ing motion of the machine turns the main 
shearing tool is then forced 
1 the ring, or 


d is cut from 


and through 


In this way 


arm. The 


down by the finger, an 


form 


rather helix, of metal 


be understood that the shearing tools are 
designed according to the section of the 
rim, 

ASSEMBLING THE WHEELS 
a girl is given a rim, a 
hub, a packet of nipples 
She then builds up the 
scribed by V. A. Holroyd, the works man 


For each wheel 
40 spokes and 
wheel as de 








“something between knitting and 
The wheel then passes 


ager, as 
bird-cage making.” 
to a skilled male worker, who trues it on 
with the aid of 


centers in the usual way 


chalk, the wheel, while being set by means 
of the spoke nipples, being regarded as a 
chuck with 40 adjusting screws. Wheels 
of every kind are made here, from those 
with wooden racing rims to motor wheels 








for 100-horse-power racing cars The 
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PRESSES 


WITH PUNCHES AND 


PULLEYS GUARDED 








riveted joint is used with a steel plate, 


the valve 


A compressed-air plant is used for 


with placed opposite, for bal 
ance, 
pumping up the tires, the ordinary pres 
sure being 100 pounds. In this depart 
ment, as most others, the aim is to keep 


everything together 
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Each range of polishing lathes or other 
Each 


pair of trenches is cleaned by a fan which 


machine is placed over a trench. 
delivers into a central duct, which is again 
foot 6 Sutcliffe fan 

Tilghman’s sand-blast 


cleared by a 7 incl 
the tower. 


is used for polishing and cleaning 


into 


system 

















FIG. 5 WHERE BICYCLE 


wheels are gaged and 
cut to length by a circular cutter and then 
have the thread rolled on them by means 


threads be- 


Spokes for the 


of a top and bottom die, the 
ing cut on an angle, and the top die mov- 
ing while the bottom die is stationary. In 
this method, fairly well known of course, 
the metal is increased in diameter so that 
the bottom of the thread is almost equal 
to the the and a 16- 
gage wire carries a 15-gage thread. Each 


diameter of wire, 
pair of dies will thus screw some 125,000 
spokes at the rate of 13,000 a day 
OPERATORS 


PROTECTING THI 


In an 


older part of the works is the 
power-press by 


department operated by 


tool 


to prote t 


here is guarded in 
tne Operators, 


women. Every 


irder fully and 
ilso to 


T equirements 


meet the government inspectors’ 
Several types are employed 
for in- 

The 


pulley guards are also shown in this view. 


for this purpose, a wire guard, 


stance, being illustrated in Fig. 4 


The ordinary operations here include the 
production of seat pillars entirely from 
tul sold. The tubes 


ibe, cole bent in an 
other shop, the method being to load with 


are 

resin, bend under the press and melt out 
The tool-making department forms part 

of the fully 


tools 


power-press shop. It is 
equipped with the newest precision 
Cincinnati grinders full 


millers are the latest additions to 


and universal 
among 
the shop, which employs 33 men on tool 
production alone. 

From the iron-polishing shop, with the 
usual emery-wheel and similar equipment, 
the dust is extracted by a special system 


FRAMES 


ARE MADE UP BY HUNDREDS 
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MAKING FRAMES IN QUANTITY 

On the other side of the road is the 
original Coventry factory. This is de- 
voted almost entirely to the preparation 
of tubes for building up frames, etc. An 
operation which immediately strikes the 
eye is the removal of superfluous metal 
from a brazed joint on a fork blade. This 
is not done by grinding. The article is 
clamped on the machine table and the ex- 
cess is milled off, this being found the 
quicker method. High-speed steel is used 
so as to withstand the brazing mixture. 
Orders for the cycle tubing used here run 
to more than half a million feet, and the 
material is taken in on runways and dis- 
tributed in the same way. 

In the construction of the frame, and in 
fact in all parts, the design aims at stiff- 
ness, with large surfaces for brazing when 
necessary. Fig. 6 shows, with some omis- 
sions, the press process. The crank-axle 
bracket shell is formed, as shown at the 
top, thickening bushes, illustrated at the 
side, being placed one at each end of the 
bracket to provide the material needed 
for tapping for the ball cups. Between 
the two shell lugs, a saddle piece is held 
while the chain stay thimbles 
on the right of the illustra- 
frame-making throughout is 
jigs and to templets, the jobs 


by a wire, 
shown 
tion. The 
worked on 


are 

















FIG. 6. DIFFERENT STAGES OF 
purposes, a 35-horse-power motor driving 
the 


are tested physically 


the compressor. In laboratory all 
metals, rubber, etc., 
and chemically and, where necessary, by 


micro-photograph 


DRAWING UP 


A BOTTOM BRACKET 


All 


stays have solid ends, not material over- 


being examined between processes. 
lapped, and solid jaws are provided in the 
forks. The 


than 5 pounds 


frame complete weighs less 
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Screws are avoided as far as possible, 
parts being pegged in instead. 
son is that a screw thread when cut off 
flush leaves a very thin thread or shaving 
which is very 


The rea- 


of material liable to be 


polished out in sul ns. 
The 
water under pressure, and iorm the larg 


est installation of the kind in the British 


ySequent operat: 


enameling ovens are heated by 


cycle trade 
The temperature ‘for baking the frames 
340 The 
are gaged, neces 
the 


7. These tools, like many others in 


is about degrees Fahrenheit 


frames and set, if 
Fig 
the 


made by the firm itself. Th 


sary, in appparatus shown in 


works, were 
frames are once in the brigh 


7% : | 
and once lack, and the care here 
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point it should almost 


its original shap« 


Che irt e states that the nly Caout 
chouc is the Para f which he leaves 
three grades unmentioned Although the 
fine Para is second to none its range of 
usefulness is somewhat limited. It is use 
less for friction purposes when used 


. t ee 
alone. Pinky Madagascar is 
‘ } 


for some other purposes, such as hard rub- 


preferable 


} r “om ; n ' > > Te 
ver combs, ¢ . C v nore elastic 


the Para 


Central 


than 


variety South America and 


iarfa Mar aos grades are 


instances its equal 
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FIG 7 TESTING 





Quality and Tests of India 
Rubber 


HAMMOND 


By A. N 


I hav rat ra severe criticism ft make 
on the article on testing rubber at page 
403 

[he best known test of anything is 


practical one, in the place it is to be used 
nd then noting its behavior 


\ vulcaniz 


ition test 1S Of no practica 


use unless the article is to be used where 
it will be subjected to a vulcanization test, 
such as steam packings, etc. A very | 

tle experience will enable one to tell if 
rubber is properly vulcanized. Properly 


vulcanized rubber has no stickiness when 


two surfaces are brought together. If 
dented with a drill point (a lead pencil, 
the hole will up; if a 


almost to the breaking 


ince ) close 


inst 


stretched 


Strip is 


ALINEMENT 


OF FRAMES 


Rubber in various forms, 


many differ ties of vegetable lif 
1S coll cted il n tl ig t entire 
torrid me of world Taking the 
lowest grade, tl Pontianak from Bor 
reo, next tl ft flakes from Afr 
then probably t Bor proper (the first 
named being a bastard gum), Cametr 

> i | { v Db B \l 
gasca ( * sl ds i i up 


quoted in any t ver trade jour 
nals 
Rubber has als extracted from 


milkweed, but 


profitably as y¢ t 


No d t 1 ver has been verv badly 

+ + > +h, ¢ + ] + 7? 
idulterated in the past, and will continue 
to be to the end. Still ome must bear in 


mind that all ingredients added are not of 


necessity adulterants. Even if sulphur is 


onlv known vulcaniz ng agent, it is by 


} 
the 


good compound 


Practically is useless as an adulterant, 
too much will ruin the finest Para and 
reducing the 
cost of th ympound To use a world 


linseed oil is probably 


: 
ft any paint, still ye uses | 
] > 
seed oil of itself 


ivdrates 1 sulphates sed as com 
pounds, are used to arrive at some definite 
result he first idea certainly of any 
ibber-works chemist is to produce a 
ympound that will do the work required, 
the second thought is to make it a com 
merc success 

Pur m is rarely used, excepting pos 
S ly be ban ls, fioves ind Ss lic 
lruggis sundries. In what is illed 
pure g packings, « the term pure 
s onl 1 to distinguish between them 
nd the nsertion variety 
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Forging Press Dies for Making 
Hammers 


By PresSMAN 


[he advantage of forging hammers and 
simila Is s S preserve uniform 
shapes and density of metal was recog- 
nized before the advent of the forging 
press, but this has helped matters very 
much and its good points have been util 
zed by many firms. It is rapid and can 
handle a larg variety of work, the cost 
tf the work depending largely on the dies 


‘tly affect the time taken 


» handle the different pieces. 


lire 


I will endeay show their proper 
nstructior is simple a way as possi- 
nd beg simpler forms first 

Save UNNECESSARY MOVEMENTS 
[he main object in the dies should be 


do as much as possible and concen- 


lem in rotation, so that each oper- 


ition will follow the other without the 
workman having to lose time by doing un- 
necessary traveling from one end of the 
press to the other. This takes time and 
the steel gets cold, making it harder on 
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front back is practically 
[The stripper is over it, 
punch-holder with punch used. 


the same. 
and the 
Where 
than one press is in the shop the 
the 


same, so both punches and holders are 


and 
shown 


more 


punch-holders should all be made 


interchangeable for any machine. 


HAMMER 

make a double- 
faced hammer, like N. This requires top 
and bottom drift dies E and F, smooth 
ing dies G and H, both top and bottom 
in this case, and be sure 


MAKING A DoUBLE-FACED 


Suppose we want to 


being the same 
the surfaces rounded 
ricely to avoid cutting the hot steel. 

[he breaking dies / and J are 
as dies G and H, except having % inch 
more [ the edges 
of the hammer. The surfacing die is 
merely a broad flat top used to keep the 
hammers of one length before punching 
and should be made short enough to take 
in the largest hammer made. The dif- 
ference in and length of hammers 
is made up by different thickness of iron 
piates laid on the bottom die table. 

These dies make from six to ten 
sizes of hammers, by making them for 
largest size first and putting ™%-inch 


that working be 
the same 


space between them for 


$size 


will 


the 
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, FIG. I, DIES FOR FORGING HEAVY HAMMERS 
the dies and press and very often, hard liners under the dies for each smaller 
n a man’s patience size hammer made. All dies are shown 
First comes the shear blades which are’ in place on the press for each operation 
of peculiar shape, as: they are designed in Fig. 1 


for nothing but hot shearing, and must 


cut the bar as square as possible, other- 


vise the steel buckles in squaring the 
race of the hammer, and requires extra 
work 

In Fig B shows the bottom blade 
with the guide to keep the top blade from 
verlapping, but still giving a tight con 
act for good work. 4 shows the top 
ade and on ts sharpness and proper 


‘set’ depends the squareness of the cut 


ind length of the piece, for when dull it 
slides” the piece in shearing and causes 
variations in weight, and as every plece 
should be of the same size, an extra % 


nch will count up to quite a large amount 


in a day's run. The punch, punch block 
stripper come next, and the adjust- 
able gages on the punch block for locat- 
ing the eye of different size hammers. C 


attached to block. The 


and 


shows the gages 


THE FINISH OF THE DIEs 


Great care is required that the dies 
should be finished as smooth and true as 
possible, as any tool marks will work into 
the hot steel, and if not true they not only 
leave high and low places on the work, 
but get the tool out of These 
marks sometimes cause hammers to crack 
All 
should be hardened. 

In making a straight peen 
hammer the dies M M leave the peen in 
the shape at L, the surplus is snivped off 
by the hot shears first shown. 


square. 


in hardening. working faces of dies 


cross or 


For economy and saving of machine 
work, a great many of these dies can be 
made with a cast-iron base saving two- 
thirds the cost of die in both steel and 
machinists’ work, after the first set is 
made. But great care must be taken to 
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have the casting of the toughest possible 
it is liable to crush 
The sides are also 


mixture, otherwise 
and get out of true 
liable to fracture where the gib of the 
steel face is keyed on. I think on the 
whole it is better to make these founda- 
blocks of steel. They 

be put keys and 
dovetails, using large fillets to strengthen 
the The faces should be at 
least one-third the hight of finished die. 
When made too thin, they soon get soft, 
wear out of shape, and buckle, for they 
are constantly subjected to great heat and 
in use. 


low-grade 
with 


tion 
should together 


sides. steel 


strains while 


Few Dries NEEDED 

It would seem at first glance that the 
variety of work on a forging press would 
require a very large number of dies, but 
such is not the case. For with the addi- 
tion of sub-blocks a great many dies can 
be used for different purposes, and even 
without them it must be remembered that 
a latitude of 1% inches is possible. In 
tool work we seldom forge a piece over 
3 inches square, and one set of dies will 
answer for from 10 to 15 different size 
articles, as 1/16 inch taken off or put on 
the hammer makes quite a difference in 











the weight, and often the only variation 
will be in the length, which makes several 
pounds difference in weight. 

We will take for example the single 
and double-faced spalling hammers shown 
in A and B by Fig. 2 and the stone sledge 
(. One set of dies will make all of these 
being in the 
for the 
straight sides are all 


tools, the only difference 


the “pinching” dies 


The 
the same, for no upsetting dies are used 


bevels and 


cutting ends 


on these hammers, as the beveling dies to 
break down the edges on the stone sledges 
take their place. A certain amount of 
stock must be added to both A and B, as 
they “kick back” unless pinched down as 
in D so as to leave about 3% inch to be 
sheared off. The shear blades should 
be sharp for this, as when they are dull 
they drag and this fin must be ground off. 
Most of the dies for this are similar to 
those in Fig. 1. 

Sub-blocks should be used for dies that 
come into almost constant use in “pinch- 
ing’ down the tops of 4 and C. It must 
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not be thought that the press will pinch it 
all down at one stroke, for it will not; a 
little is taken at a time, until the opera- 
tor is sure the press will not “stick,” then 
it is extended over the die and pinched 
down as at D. The pinchmg dies are E 
and F, with side views at G and H. 


MAKING A MINER’s MAUL 
A coal-miner’s maul is shown at /, Fig 
2. The dies are largely the same as for 
the other hammers, except for the bevel- 
ing dies J and K, shown in side view at 


Land M. These are for the short end or 


head, and similar dies are needed for the 
longer bevel of the other end. These are 
the only separate dies needed. 





(" 
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work awhile. The swaging dies G and 


H should have lots of clearance, else they 
leave bad marks or pmches on the maul. 

One setting of dies will make both pat- 
terns of these mauls, but the reducing dies 
C, D, E and F are not used on maul B. 
The combination dies J and J and a much 
larger swage K and L are used instead. 


DETAILS OF THE EYE PuNCH 


I wish to go into some details regarding 
the eye-pin die N, as the plate a is gen 
erally fastened to the block with half-inch 
cap screws and the hole made large enough 
to take the largest pin used. It is a much 
better plan to sink the plate in the block 


and fasten with a key, as shown at N. 
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FIG, 3. 
DIES AND GAGE 
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Ls 


A B 





FIG. 5 


While on this subject it would be well 
to show the arrangement of the gages and 
gage bar, Fig. 3. This extends entirely 
across the back of the machine and should 
be slotted so the gages can be moved to 
any desired position. 

Fig. 4 shows an end view of the gage 
and also gives an idea of the relation to 
the shear blades shown at the right. This 
gage should be stiff and rigid, as it has 
to stand some hard knocks 

In making the spike mauls shown in 
Fig. 5 at A and B, the forging press shows 
some of its best work, as they come out 
of the dies with a volish that could not be 
outdone in a lathe. Of course the dies 


have to be very smooth to do so neat a 
job, but they naturally get slick after they 
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DIES FOR FORGING 


5) Ye 


HAM MERS 


MY] ] M1 


SPIKE MAULS 


By this plan three plates can be used for 
different siz 
ment to 


used with 


pins, and it takes but a mo- 


change them. If one plate is 
a large hole and small die, the 
pressure of driving the pin through the 
causes bad looking marks around the 


and I 


work 


eye 
worked 
deal of 


eye which cannot be out, 


have seen a great good 
spoiled from this cause 

Three plates with oval holes, say 34x1 
inch, 1x14 inches, 114x13%4 inches, would 
cover the requirements, and it is a small 
matter to drive the key out, change to the 
plate best adapted to the size of the hole 
and do a neat job. The hole in the plate 
should be % inch larger than the eye in 
the tool, and if this rule is followed a neat 


job is assured and no scrap made. 


— 
023 


Horse Power vs. Mare Power 


the numerous engineering text- 


Any of 


books gives us the defimition of horse- 


power, but they are all silent on the ques 


hereby hangs 


ion of mare power, and 


voungster, but he filled 


pardon me, he sat in) the manager's 
chair of an engineering works 
Displayed upon the wall in conspicuous 
positions were the diplomas from the 
engineering colleges from which he had 


graduated, and as he sat at his roll-top 
cesk and stroked 
visitor was anno 


need 
Hello, Mr 
ao Io! 


his budding mustache 


Brick, come in! What can 
you 
said 


the 


I am looking for information,” 


Mr. Brick, 
give it to me 


“and | suppose you ar 


man to I have some clay 


to move in my yard from a certam point 
to another point, and | want to know what 
horse-power will be required to do the 


work ?” 


The manager reached for a pad with one 


ind and a pencil with the’ other, and 
started to work 

“Oh, yes; so many tons, so many feet in 
so many hours.” He figures away, and 


finally gets as the result 45 horse-power 


“That kills the proposition,” said Mr 
Brick. “I have not that much power to 
spare. But before retiring I should like 
to ask you a question: What is the dif 


ference between a horse-power and a mare 
power? One old 
doing the work now, and if it is going to 


broken-winded mare 1s 


require 45 hefse-power to do this same 


work with a belt conveyer, | think it will 
to stick to the old mare 


Mr. Brick 


pay me 
Exit 


Increase in Rail Failures 


here is an almost unprecedented epi 
cemic of broken rails that is keeping both 
the maintenance of way and the motive 
power departments of the large railways 
but an and comfortabl 


And breaks do 


always happen on curves either or 


in anything 


State ol 


Casy 


mind the not 
with 
clectric train 


When we 
’ 


certain road 


learn that one division of a 


reports 600 broken rails mn 


the last six months, a hundred a month, 


where a few years ago they were practi 


cally unknown, we can readily understand 


the anxiety of the officials in charge 


T he 


have 


explanation that the railway 
the 
steel being used in the rails of the present 
that, the 
strength may be as high as ever, the many 


only 


men to offer is the character of 


day and mtimate while tensile 


breaks indicate an inability to resist the 


shock of trains in an unmistakable manner 





The Central South African railway ad- 
ministration proposes to set up machinery 
for the the 


castor-oil plant 


extraction of oil from local 
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Machines and Measuring Instru- 
ments for the Brinell Hard- 
ness Test 


Since this method of testing the hard- 


ness of metals has come into general prac 


tical use, a large number of special ma 


chines have been designed for the pur 


pose; it would, however, lead us too far 
to describe all the different designs, and 
the authors have therefore limited them 


selves to describing a few of them in som: 





detail 
Prof. A. Martens has designed a ma 
chine, Fig. 1, for: this purpose for the 
Roval Testing Station, Gross-Lichterfelde 
, | 
~*~ 
al 1) 
f } 
& t ~ —— 
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FIG. I. HARDNESS TESTING MACHINE OI 
PROF. A. MARTENS 
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FIG. 2. HYDRAULIC BA rESTING MACHINE 
\ diaphragm-box is used for fixing the 
pressure This box is a strong metallic 


vessel closed by a thin diaphragm of India 
bl sheet brass \ 


rubber or thin 


strong 
cover placed on the top of the diaphragm 
by high-pressure water 


box; the ball 


is pressed upward 


contained in th 


diaphragm 


which 1s placed on the top of the cover 
will pressed into the material to 


Che 


; 


adjust the ball 


be tested object of the screws is to 


against the test piece at the 


*Abstract of report presented to the Inter 


national Association for Testing Materials 
Lrussels Congress, 1906. 
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commencement of the test. The pressure 
which is applied is measured by a 
sure gage connected with the diaghragm- 
A hollow space is left in the upper 


pres- 


box 
most part of the machine for inserting an 
apparatus by which the depth of the im- 


pression made by the ball can _ be 
measured 
The Alpha Company, of Stockholm, has 


designed a good ball-testing machine, 


which is « to manipulate. It is a hy- 
draulic press, the 


lhe 


ible provided with ball bear- 


steel ball being fixed on 


the piston test piece is placed on an 


idjustable t 


ings. The piston fits into the cylinder 
without packing. The pressure in the 
hydraulic cylinder is produced by a small 
| 
Z 4 
x ; FIG | 
A t rl par 
FIG. 3 Ball-Testing Machine 
Portable Impact 
Ball-Testing 
Machine 
j 
ee = 
| \ 
' 
$ : \ 
\ 
FIG. 5. INSTRUMENT FOR MEASURING LARGE 
BALL IMPRESSIONS 
hand pump, and is measured by a pres- 
sure gage Che machine is also provided 
with an apparatus for controlling, the 


pressure, so that the desired pressure can- 


not be exceeded. This latter apparatus is 
directly connected to the pressure cylin 
ler and consists of a smaller cylinder in- 
ide which a pist moves frictionless 
This smaller piston is loaded with dead 


we gehts correspor ling » the desired 
pressure, and when the latter is reached, 
the piston, together with the weights, will 
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shows the 
dial. 

Brinell has also designed a portable ap- 
paratus for impact ball tests, Fig. 3. The 
apparatus consists of a steel tube in | 


plunger pump, weights and 


a weight of 5 kilograms can move. Th 
in position at the topmost 


by a hook fixed to a small 


weight is held 
part of the tube 
transversal spindle, which ends in a button 
the The 
curately placed in a vertical position. 


outside tube apparatus is ac- 
By 
pressing the button the weight will be re- 
leased, and will fall, without friction, di- 
rect upon a piston placed at the bottom of 
the tube; on the 
1 of the piston rod. f the 


of the weight are so ad- 


ball is fixed 
The hight 


a smal! steel 
en 


fal] and the size 





FIG. 6. ANOTHER MEASURING INSTRUMENT 
FOR LARGE BALL IMPRESSIONS 
justed that the impression made by the 
ill in a specimen of iron, containing 0.1 
per cent. of carbon, is equal to the im 
pression which would be caused by a 
static load of 3000 kilograms 
\nother apparatus for impact ball test 
ng has been designed by Guillery, Fig. 4 
It consists of a hollow piston, which can 
> 
if 
\ 
L 
> 
is" 7 
ae \ 
Ia h ) 
. | - - | ores 
, 
/ 
K 
FI 7 MICROSCOPE FOR MEASURING SMALu 
BALL IMPRESSION 
move inside a cylinde: | 
closed at the top, and the \ 
1ead, which receives the shock cf t 
pac The steel i s fixed 1 
manner to the bottom of the p 
side the cylinder and surrou 
greater part of the piston are p.aced a 
imber of Belleville springs, one above 
ie other, filling up the entire space. By 
pplying a sufficiently strong force of im- 
pact the springs will be so much com- 


pressed that the bottom part of the cylin- 
Il come to rest on the test pi 
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while at the same time the steel ball will 
be pressed into the test piece. It is evi- 
dent that by a proper adjustment of the 
springs, it is also possible with this ap- 
paratus to obtain ball impressions which 
are equal to those produced by a static 
load of 3000 kilograms. 

Attention must be called to the imporr- 
ance of placing the test piece on an in- 
elastic foundation when submitting it to 
impact ball tests. 

The firm of Huber & Wagner, St. Lud- 
wig, in Alsace, have designed some instru- 
ments, Figs. 5 and 6, for measuring the 
large impressions made by a 19-millimeter 
ball, which is used in Germany for test- 
This kind of 
for 


ing the hardness of rails. 
apparatus does not, however, suffice 


measuring smaller impressions; in the lat- 


ter case different kinds of microscopes 
are used. Brinell has designed a micro- 
scope for this purpose which has been 


largely used, and which is sold by the 
firm of C. Reichert, of Vienna. As 

be seen, 7, the microscope is pro- 
vided with a vernier, and is adjustable in 
The Alpha Company, of 
Stockholm, has also placed a microscope 


1) 
Will 


Fig 
two directions. 


on the market, which is provided with an 
eye-piece micrometer. The accurate posi 
tion of the instrument relative to the ball 


impression is adjusted by simply moving 


the microscope by hand, without the ap- 


plication of screws and the like 





Amos’ Observations on April 
First 


About 5 o'clock in the afternoon of 
\pril 1 Amos Matson walked into the 


engine room to have a chat with his friend 


the engineer, George Campbell, by name 


Amos was office janitor in a large ma- 


chine shop, and was also a _ generally 


handy personage for the superintendent 
He had been y playmate of the super’s 
and thus was.a little privileged 


“Wal, Ge irge,” 
ing himself on top of a screw jack kept to 


said Amos, after seat- 


pry the engine off dead center, “how many 
times have the youngsters fooled you to 
“Not a once,” 
though some idiot did try 
with some o 

“Haven't heard tell of the doings in the 
shop, have you?” continued Amos, and 


day ?” replied George, “al 


to mix water 


} 


my engine ile.” 


without wai .ng for a reply he told of the 
jokes. 

“The gr én errand boys caught 
THere’s a difference 
ds and being run on errands, 


it tor 


fair between run- 
ning err: 
and to-d ¢ it was 

1 


errand All of the kids were in the cl: 


mostwise being run on 


ass 


of ‘there also ran.’ 

“One youngster hunted high and low 
for the proverbial left-handed C clamp. 
Another tried to find a tailless lathe dog. 
He must have thought it was a mongrel 
pup from the jollies he got. Another asked 


sweat to sweat in a 


for a half pound of 
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bushing, and was advised to hustle around 
and make it. 

“Bill Bob h 
job over for some taper parallels, and thus 
But you should 
he 


Tower's unted the planer 
I 

the boys were kept going 

Bill himself at 

on a lively bull-head in one 


Wal, the 


sure resembled earthquake conditions for 


have seen noon when 


stuck his foot 


of his 


street shoes now, air 


a spell. 
“But the best joke of all 


“What was 


interest 


was played by 
the old man himself.” it?” 
isked George, with 


“Wal, you know the old locomotive at 


the end of the yard used sometimes for 
switching?” “Aye,” assented George 
“Wal, some of the yard boys have been 





crawling into her firebox lately in work- 
‘ards by the light of a 


old 


there this afternoon, and he 


ing hours to play 
petticoat lamp Che man was on 
[hey were in 
He 


get an armfu 


smoke 


knew it me, and told me to 


»f oil-soaked waste, put it in 


x, set fire to it, and then 


sack 


her 
throw a ver the 
smoke-stack 

“So I went down to the 


gunny top of the 
screw-machine 
soaked full of 


te hog grease 


job, and got a lot of waste 
of that 
that the boys are kicking 


“When I got out to the engine 


sqme last degenera 


man and the yard boss were 
noticed that the fire door was open just 
l little, but the bovs inside were on and 
num was the word. I put in the waste, 
gave it the match and how it did smoke! 
My jumper smells of it now 

“Pretty soon a little nois ame I 1 
the fire box, then a stifled cough, and then 
the door swung back and a grimy man’s 


hand holding a hand, came out 


through the door, followed by the rest of 
man 
“Then one after another the bunch 
crawled out, a dirtv, smoky, shame-faced 


lot. The last fellow was nearly all in 

“How the old man chuckled at 
1 constructive joke, he called it ] 
laughed myself sore to see those 


smoked out like rats slink 


nto that box again,’ 


fellows 
iway 

“They will not get 
remarked George. “Right you are,” said 
Amos, yt keep ng 


discipline 


“there are better ways 


+h 


than by throwing things around 


- in » 
everyone full of 


the shop and shooting 


“uss words.” 





An Adjustable Guard for Emery 
Wheels 


(GRIMSHAW 


Legislation is being passed in some sec 


the protection of workmen from 


i 
the bursting of rapidly 


tions for 
" Vers } ] 

revolving wheels, 
are be- 


and many devices for this purpose 


ing offered. Some 
of increasing the 
wheel itself; 
guards. As it wot 


the line 
tensile strength of the 
are merely 
inconvenient 


»f these are in 


others 


ld be very 


while 
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to have a protective guard much larger 
than the wheel, and as different sizes of 


ften employed on the same 
machine, it is desirable, in order to avoid 
such guards, to 


device for this 


it number of 
idjustable \ 
ywn in the accompanying il 


ive them 
nurpose a 
| pose is sh 


lustration. It is composed of a number of 


caps of U section, overlapping each other 


and pivoted together in such a way that 
they may be curved around wheels of dif 
ferent diameters, surrounding all the cir 
imferen except the part necessary for 


the introduction of the tool to be sharp- 
ened or the piece to be ground. The caps 
‘losing chain, are held 
adjustable bolted 


. see) } 
per circie V 


Shearing Off Dowel Pins in the 
Milling Machine 


By Geo. E. SALOMON 


As I » make about 200,000 dowel 


and hinge pins each month, I rigged up a 


have t 


device on a hand milling machine to chop 
them off from a coil of wire This fix 
! 
) 
| 
i 
| 
i 
\ I 
wa | 
/ (- | \ 
} - 
Y\e \ } Se met 
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SHEARING DOWEL PINS IN THE MILLING 
1ACHINI 
ture | found to be much more rapid in 


its action than the automatic machine I 


had been 
At A is 
the milling machine, B the shearing blade 


th 
tie 


Sing 


shown the device attached to 


machine arbor, ) the stop is 


is on 
fastened to the table and (¢ 1 special bush- 
ng takes the place of the center in the 
wverhanging arm 

The flange of the bushing is set close 
to the cutter and the edge of the hole is 
kept square to give a good shear 

The spindle is speeded to 200 revolu 


tions per minute and a boy pushes the 


wire through the bushing and against the 


s sheared at every revolution 


stop. A pin 











Rigging up to Turn and Re-ft 
Large Pistons—A Crank-pin 
Turning Rig—etc. 


\ number of 
the AMERICAN MACHINIST 
time, 


articles have appeared in 
from time to 


on doing large jobs on small ma 


t I have yet to come across one 


chines, bt 


AMERICAN MACHINIST 


The pistons of the low-pressure cylin- 


ders are 86 inches diameter by 15 inches 


deep. Two inches from each face there is 


a packing-ring groove B, Fig. 2, 1% 


inches wide. The pistons cost when new, 


$664, and when put in are about 0.032 


smaller in diameter than the 
After a year and a half they are found to 


cylinders. 


have worn approximately % inch, and if 


they could not be repaired would be a 


total loss. 

















FIG. I. A 


in the same class with that which I here 
describe. This is a large job 
done in a satisfactory manner in a shop 
having small tools only, but also it shows 
how an efficient special machine was built 
from material rescued from my old friend 


not only 


and standby, the scrap heap 

Che plant where the work was done is 
a large station with eight com 
: - ines |} — le > 1 & 
pound engines having cylinders 42 and 86 


inches by 60 inches stroke; steam pressure, 


power 


i80 pounds; revolutions per minute, 75 


A B A A A A B A 


MG 7 LAG ba iY AG 


FIG. 2 SECTION OF PERIPHERY OF PISTON 


These engines were built to develop 4500 
horse-power, but are run anywhere up to 
are 19 


6000 horse-power. Seven 


commission at a time while the stand-by 


engines 


engine is kept just turning over so that at 
a moment’s notice in case of accident i: 
can be started at full speed 

During eight hours of the day the en- 
tire eight engines are running 

[This job has in the past been a man 
killer as far as chief engineers are con- 
cerned, but the present incumbent, A. W. 
Jurisch, seems to be pretty far ahead of 
the game at present and likely to remain 


so 


LATHE BUILT FROM 


SCRAP 


Mr. 
grooves in one of the pistons and lining it 
with babbitt. This and gave 
such highly satisfactory results that as 


Jurisch decided to try cutting 


was done 


they become worn and can be spared the 
other pistons receive the same treatment 

The largest lathe in the repair shop is 
with a bed about 19 


a 24-inch Putnam 
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cf business for the work for which it was 
intended. 

This was brought in and a couple of 
journals turned on it about six feet apart 
and true with the taper seat for the pis- 
ton. Two bearings were fitted to these 
journals. Masonry piers were built 18x24 
inches and high enough to suit the job. 
To these 10xs5-inch I-beams were secured 
by bolts built into the masonry. On top 
of the t1oxs5-inch I-beams, 12x5-inch 
I-beams were bolted, and to these the two 
bearings secured, all of which is 
shown in the half-tone, Fig. 1. The slide 
at the left, upon which the tool slide is 
mounted, is equipped with a carriage hav- 
ing screw feed, which serves for longi- 
tudinal feed for the tool. The tool slide 
is taken from the 24-inch lathe previously 
referred to. The pistons are mounted on 
the end of the piston rod which forms the 
spindle of the machine, and six dovetailed 
grooves 114 inches wide by % inch deep 
are turned in them as shown at 4, Fig. 2. 
This job took eight hours which is pretty 
quick time. After grooving, a wooden 
form lined with asbestos board and taking 
ir, about 1/6 of the circumference, is 
clamped to the piston and the grooves 
are poured with babbitt. The six seg- 
ments of babbitt are not allowed to abut, 
there being a space of about % to % inch 
between their ends. After all the 
ments are filled with babbitt, the babbitt 
is pened into the groove; the pening, 
at the same time that it compresses the 
metal, spreads it so that the segments 
creep toward each other and makes a per- 
fectly tight joint at their ends. After the 
segments are all pened solid they are 
turned to size, the whole job taking but 


were 


seg- 


three days 


The first cylinder fitted with one of 

















FIG. 3. RIG FOR 
feet long. It was, of course, out of the 
question to turn up the 86-inch pistons on 
this lathe, but it came in for the work on 
the piston rods later on. Out in the scrap 
heap was a bent piston not very 
much bent, but just enough to put it out 


rod 


TURNING 


CROSSHEAD SHOES 
these doctored pistons has now a fine 
glazed surface on it and is the only one 
that has 

The crosshead shoes of these engines 
are also babbitt lined and are turned to 
size in the same fixture, but between the 
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bearings. The rig shown in Fig. 3 shows 
a spare crosshead secured to a shaft with 
journals on it which fit the bearings on the 
turning rig. The large gear on the spin- 
dle of the turning rig is split so that it 
can be easily shifted from the one job to 
the other Che tool slide is also portable, 
of course. 
A CRANK-PIN TuRNING RIG 

Fig. 4 shows a crank-pin turning device 
devised by Mr. Jurisch. In this rig A is 
a rotating sleeve journaled in the casting 
B, which slides on the angle casting C, 
being actuated by the screw D, working 
in the nut E. A worm F meshes with 
worm teeth cut in the center of the periph- 
ery of A. The worm F is driven through 
the worm gear G, the worm H, and the 
shaft J by the pulley K. The sleeve A 
carries the turning tool J. The sleeve A 
is not shown in halves in the illustration, 
but can be so made. It is of course un- 
derstood that no attempt has been made 
to make the drawing to scale. 

The face X of the angle casting C is 
set true with the crank web, and the sleeve 
A concentric with the crank pin. The 
tool J is set to depth of cut and the ma- 
chine is started. The feed is by means of 
a star wheel on the end of the screw D 


TurNING Lone Piston Rops on A SHORT 
LATHE 

The spare piston rods for these engines 
are about two feet longer than the longest 
lathe in the shop. The threads on either 
end for the nuts and the taper for the 
pistons have been left a “little full.” 
When it came to fitting a new rod, these 
oversizes were noticed, and it was up to 
Mr. Jurisch to devise some means for 
doing the job of turning them to size. 
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supported in a steady rest having wooden 
jaws. Even if the piece B is not central 
with the rod, the chuck jaws can be easily 
set so that the rod runs true. This made 
it possible to reduce the threads and the 
tapers, instead of re-threading the nuts, 
which would of course prevent their being 
interchangeabie, as the threaded portions 
cn the spare rods were not all exactly 
alike 
A Piston-NUT WRENCH 

Another useful tool is: shown at Fig. 6. 

It is used for tightening the piston nuts 


2a 


om] 








LONG RODS 


when in place in the engine. The flange 
A fits, with a little play, the man-hole in 
the cylinder cover. The piston is brought 
to top center, the wrench is put in place, 
and the flange A steadies it so that there 
is no danger of its being displaced while 


the wrench bar is turning it 





Journal Bearings and Piston-ring 
Fits 
By WALTER DE SANN( 


I have been reading the articles on the 
draw-filing of journals to make them run 
cool. 

When I went to the Meadville shops of 
the old Atlantic & Great Western R. R 
I found that it was their practice on new 
wheels for tenders or cars to draw-fil 











FIG. 4 RANK-PIN TURNING RIG 


A is the piston 


This is shown at Fig. 5. 
rod, B is a small cast-iron piece drilled 
for three cap screws. The ends of the 
rods are drilled and tapped so that the 
piece B can be secured to it. The piece B 
is caught in the chuck and the rod is 


‘ \ 
on we | 
B 
& 
A | 
} 
= F 
le a 
5 ~ 
D & 
e 
the journals with bastard file The 


bearing surfaces of the corresponding 
brasses were machined by a spiral-toothed 
milling cutter of a larger diameter than 
the journal, and running cn the lathe 


centers. The brass was laid on the end 


631 


lhe plank rested on the lathe 
the tool post having been re 


ft a plank 
carriage, 
moved. A man’s weight on the end of 
the plank forced the brass upward and 
against the cutter The method was 
crude but quick, and did a good job. The 
brasses had no lining metal. 

These bearings ran cool, although they 
seemed to contradict the ideas of well 
bred practice and upset some of our fine- 
haired theories that a job must be just so 
or it would not work 

It was my practice for a long time to 
scrape and fit a brass down to a perfect 
bearing, to have it run cool; and even 
then, as a way-engineer friend of mine 
used to say, “They would get hot before 
they left the round house.” 

Close, exact work is all right when we 
want exact results, but too close work in 
a great many lines does not give good 
results. 

I once saw a foreman in a Government 
shop use an oil stone and micrometer in 
sizing a square-nosed tool for cutting the 
grooves for snap rings in a piston head 
The rings were turned, cut off and 
scraped down on a surface plate until 
they would slip into the grooves. I have 
had occasion to overhaul engines having 
pistons made with such fits. The only 
way in which the rings could be removed 
was by driving a narrow chisel under 
them and breaking them out. In effect 
the piston heads were solid, the rings be- 
ing stuck fast in the grooves. 

I once had a pair of snap rings to fit 
for a 15x22 locomotive cylinder. We had 
no castings except some that were 4% inch 
smaller in the rough than the cylinder. 
We trued up the castings, cut off the 
rings and sawed them. I then took a cast- 
iron plate, struck a 15-inch circle and 
peened the rings to the circle. They 
were then sprung into the grooves to 











y 


FIG. ¢ WRENCH WITH STEADY FOR 
PISTON NUTS 


break joints and the engine was sent out 
on a passenger run. In fact the engine 
ran afterward with those rings and there 
was no trouble from steam blowing by 


the pistor Sometimes we “strain at a 


} 


gnat and swallow camel,” 
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ome Properties of Vanadium Steel 


How Small Quantities of Vanadium Affect Different Mix- 
tures of Iron and Steel and Where It Is Most Useful 
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Vanadium steel is the 
that has 


latest product of 


alloyed steels been brought out 
by the steel makers in the past few years, 
and while there are many things to be de 
cided, by practical tests, as to its good or 
} 


bad qualities, enough is known to war 
rant its being placed among the high 
grades of steel 

Like many of the materials used to 
alloy steel to raise its tensile strength, 


elastic limit, elongation and resistance to 
discovered 
by the chemists about one hundred years 
ago, christened Erythonium, 
this confused the better 
known element About thirty 
years afterward it was re-discovered and 
renamed vanadium, but its chemical prop- 
erties were little understood until within 
an Englishman 
the first 
after a thorough investigation of 


shock stresses, vanadium was 
and was 
being with 
chromium 


the last few years, when 
isolated metallic 
time, 
this element and its salts. 


vanadium for 


One of its compounds, ammonium van- 


adate, brought $160 a pound as late as 


1871 


SoME OF [ts PROPERTIES 


Pure vanadium has a specific gravity of 


5.5, and its melting point is 3640 degrees 
Fahrenheit, but it 
the 
of purifying prohibits its use 
When obtained pire it 


white metal 


is never obtained pure 


except in laboratory, as the expense 


commer- 


cially. is a silvery 


[he high degree at which it fuses would 


1 


prohibit its use in steel, but for the recent 


discovery of the fact, that an alloy of iron, 


containing from 30 to 4o per cent. of 
vanadium, has a much lower fusing point 
than ordinary steel, thus enabling the steel 
makers to produce an open-hearth steel 
with vanadium as an alloy 

[his discovery was brought about by 
the 


present in the Swedish and Faeberg irons, 


fact that vanadium was found to be 
which were the softest irons produced at 
that a ductility 
that 
vanadium in these irons runs from 0.17 to 


0.26 in four pigs, which were examined, 


time, as well as having 


was remarkable. The percentage of 


but even with this large percentage of 
vanadium, its ready oxidizability to van- 
adic acid caused the greater part of the 
metal to slag off. Thus the slag from 


blast furnaces working on this metal are 
vanadium. 
0.015 vanadium, 
while the slags showed 2.5 per cent. One 
blast furnace in France treated this slag 
and obtained from 80 to 100 tons of the 
oxide per year, which was used for ink 


rich in One test showing a 


pig with per cent. of 


me r. 


making, and in textile works, for the fine 
black which it produced. 


Wuere It Comes From 


The sources of the metal, 
however, are: 1: Vanadinate, which is a 
mineral containing about 40 per cent. of 
lead, 12 to 13 per cent. of vanadic oxide, 
iron, and silver as the other 
ingredients. This is obtained in Spain. 
2: The vanadiferous sandstones of Colo- 
rado. 3: The vanadiferous deposits in 
South America. 

These last two are guarded by a certain 
amount of secrecy, as they are controlled 
by one company, which is working under 
Government patents. We see in this, 
as in many other things, a product that 
has taken many individuals over a hun- 
dred years to develop, and when it has 
been developed to a point where it is 
commercially useful, the developers are 
dead and some individual steps in, ob- 
tains patents, and reaps all the pecuniary 
a product that was given 
discoverers and de- 


principal 


and silica, 


benefits from 


to the world | 


yy its 
velopers 


How It Is OsTtaAINED 


In obtaining the metal from the ore, the 
oxide is concentrated and this is reduced 
in the presence of oxide of iron by the ex- 
treme heat of an electric furnace, or by 
the use of aluminum, both processes being 
similar and producing a ferro-vanadium 
of different percentages, as high as 80 per 
cent. of vanadium having been frequently 
obtained 

Vanadium 


chemically and in its action on steel in 


is similar to aluminum, both 


producing soundness or making it homo- 
it affects steel when applied 
It must be ap- 


however, as it 


geneous, and 
in extremely small doses 
plie 1 
the 


pr yperly, possesses 


property of “elusiveness” to a very 


high degree 
EFFECT On TEMPERING 
Examination under a microscope shows 
that the 
segregation of the carbides, which makes 


it has the power of retarding 


the steel easily tempered; this can be done 
by simply heating to about 1600 degrees 
Fahrenheit, and quenching in water with- 
out re-heating. Under this condition van- 
gives considerable elongation, 
a great shock 
very high tensile strength and the elastic 
limit is the tensile 


adium steel 


resistance to stresses, a 


brought up nearer 


strength than any other alloy of steel 


which IT know of 


L A K E 


Some INTERESTING TESTS 
This is best shown by one test bar ¥% 
of an inch round, which we analyzed and 
tested. This test bar showed an analysis 
that it contained: 
Vanadium 268 per cent. 
i. ee 2.54 


150 per cent 


per cent. 
Pe ow kaseces 
eye 42 


.022 per cent 


Manganese per cent. 
Phosphorus 
Sulphur 


Its physical characteristics in the an- 


.028 per cent. 


nealed state were: 
Tensile strength, per square 


rer ere ry rere 85,290 pounds 
Elastic limit, per square 
EE Wa snanukeskeeanns 69,540 pounds 


Elongation in 2 inches.. 34. per cent. 
Reduction of area 57-5 per cent. 
After heating to 3650 degrees Fahren- 
heit, which would be a cherry color, and 
quenching in water, without re-heating, 
its physical characteristics were: 
Tensile strength, per square 
inch 


limit, per square 


218,300 pounds 
Elastic 
194,820 pounds 
10.1 per cent. 
18.3 per cent. 


inch 
Elongation in 2 inches.. 
Reduction of area 


Tersiogal test .... 2... 1673 degrees 
Or 4.77 complete turns be- 
shock 


stress, Seaton and Jude 


fore fracture 


4 
~ 
“SJ 
_~ 


Makes Stee. TouGH 


Vanadium also toughens the micro-con- 
stituent, ferrite, which shows a close in- 
terlocking granular formation, and it is 
possible to cold-bend square bars of the 
which done cold 
least sign of 


can be 
the 


steel double, 


without its showimg 


fracture. 
Its THree CLASSES 


One of the characteristics of vanadium 
steel is its low carbon content, which is 
generally from 0.10 to 0.15 per cent., and 
as they are manufactured today, both in 
Europe and America, might be placed in 
three classes, these being: 1, steel contain- 
steel containing 
3, steel containing 
vanadium and chromium. 


ing vanadium only; 2, 
vanadium and nickel; 


The first is usually composed of from 
0.10 to 0.15 carbon and from 0.15 to 0.25 
per cent. vanadium. Vanadium is nearly as 
powerful as carbon in its effects on steel 
and should be classed as one of the won- 
ders of applied science, owing to the fact 
that a few tenths of one per cent. raises 
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the tensile strength of very pure iron 
(that, for instance, which is electrolyti- 
cally deposited) from 5400 to 60,000 or 
more pounds per square inch, and no- 
where in metallurgy or any other branch 
of applied science do we deal with quan- 
tities that are so vast in effect and yet so 
small in quantity. 

Vanadium is being added to carbon 
steel on account of its producing a ductil- 
ity of a large degree when added to steel 
in very small amounts, with the result 
that it also raises the tensile strength, the 
elastic limit and its toughness, as shown 
by bending double 


ANOTHER EXPERIMENT 
\n experiment was made by taking a 
mild steel, low in phosphorus, and adding 
vanadium of different percentages to it. 
The following table shows the results ob 


tained: 


Mild steel, low in 

phosphorous 60.000 4.400 17 
The same, carbon 

ized by melting 

in graphite cru 

cible 62.000 46.000 v3 
With 0.5 vanadi 

um added ul 

nealed 94,000 4.000 ll 
With 1.0° vanadi 


um added i! 

nealed 138 000 112.000 7 
With 1.0° vanadi 

um added anu 

nealed 102.000 82.000 18 


With 1 per cent. of vanadium added 
the last steel was very soft but attained 
great hardness by heating to 3650 degrees 
Fahrenheit and quenching in water 

This grade of vanadium steel welds as 
easily as wrought iron, which puts it in 
a class by itself 

It is generally used for such mechanism 
as has to withstand vibration At the 
same time it is fairly high in tensile 
strength and elastic limit 

The second class, steel containing vana 
dium and nickel, is manufactured in sev 
eral grades and usually contains from 0.2 
to 0.4 per cent. of vanadium, with nickel 
varying from 2 to 6 per cent. These 
combinations give a tensile strength, per 
square inch, of from 78,000 to 87,000 
pounds, an elastic limit of from 62,000 to 
71,000 pounds per square inch and an 
elongation in 2 inches varying between 30 
and 35 per cent. After tempering, with- 
out re-heating, the tensile strength raises 
to 200,000 or 220,000 pounds; the elastic 
limit from 185,000 to 195,000 pounds and 
the elongation in 2 inches reduces to, 
from 10 to 8 per cent 


Tue, Errect oF NICKEL 


Nickel has a peculiar action on steel in 
that, up to 8 per cent. it renders steel 
hard, from 8 to 15 per cent. it makes it 
so brittle that it can be powdered under 
a hand hammer and its mechanical prop- 
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erties are not readily ascertained by ex 
periment; from 15 to 25 per cent. a rapid 
rise in extensibility occurs, which in 
\dded to 
a high carbon steel, nickel makes it dif 
ficult to harden locally, although it may 


creases more slowly after this 


be oil tempered, and also makes it liable 
to show “pipes” and “seams Vanadium, 
however, makes steel more ductile and 
homogeneous and therefore when added 
to nickel steel, a few tenths of one per 
cent. overcoming the tendency to show 
“pipes” and “seams,” makes it easily tem 
pered, and largely reduces the zone of 
brittleness which nickel gives to steel, al 
though it is seldom, if ever, used in steel 
with the nickel component over 8 pet 
cent. 


NICKEL STEEL Resists SHOCK 


Nickel gives steel an ability to with 
stand shock stresses although the design 
may be intricate ind full f h les, and 
vanadium adds to this quality as well as 
raising the tensile strength and bringing 
the elastic limit up close to it 


This makes a steel that is specially 


fitted for piston 1 ds, mnecting rods, 
coupling rods, light axles, ete., and while 
it is not quite up to tl standard set by 
chrome-nickel steel, it is so much easier 
to machine and temper that many are 
using it owing to the reduced cost of the 


finished product 

The difference in_ tensile trength, 
elastic limit and shock stress is so slight 
between these two steels, that it does not 
warrant the added expense, in working, 
which is attached to the use of chrome 
nickel steel 
of machinery it will be some tim fore 


But for the highest grades 
this is replaced 


THE VANADIUM-CHROMIUM STEELS 


The third class—that is, steel] containing 
vanadium and chromium—is being pri 
duced in several different grades, of which 
the two best known are of the following 
composition : 

Carbon 20 per cent 
Chromium 1.00 
Vanadium 20 

and 
Carbon 40 
Chromium 1.00 
Vanadium 20 


[he general influence of chromium on 
steel 1s to increase the tensile strength 
and resistance to shock It also has a 
tendency to produc: mineral hardness 
which makes it difficult to work hot, and 
it is only welded successfully by the aid 
of electricity owing to the tendency of 
the chromium to oxidation and the forma 


tion of slag 


CuTTING CHROME STEEI 


Two per cent. of chromium added to 


steel makes it very difficult to cut or ma- 


chine when cold. The Carnegie Steel 
Company, after much experimenting, 
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found that about the only way it could 
successfully cut the chrome-steel armor 
plates was with a very high speed friction 
disk They made i high speed steel disk 
about 6 feet in diameter, mounted it the 
same as a circular saw, and by driving 
this at a high rate of speed it would wear 
its way through the armor plates. Plates 
6 inches thick were cut on the same prin 
ciple as a board is cut on a circular saw, 
except that the saw had no teeth and a 
stream of water was kept running at the 


cutting point 


Steels containing chromium only are 
seldom used for other purposes than ar- 
mor plate on war vessels, as it seems to 
withstand the impact of shots better than 
anv other kind of ste 


VANADIUM-CHROME STEEL Cuts EASIER 
Vanadium added to chrome steel in quan 
tities of from 0.15 to 0.25 per cent. neu 


tralizes this tendency of romium to pro 


duce a mineral hardness and renders the 
steel comparatively easy to cut and ma 
chine. It also raises the tensile strength 
and at th me time the elastic limit is 


raised more than the tensile strength is 


It also gives steel remarkable resistance 
to tors t 1d by the additi f 
vanad é tec t pre 
d ec t \ prec t the 
manuta f i rank shaft propeller 
shaft railw xles, gears, b bearing 
cups and con t< 


Goop FoR CRANK SHAFTS 


The fact that vanadium give steel a 
high degre f ductility and at the same 
time increase ts tensile strength and 
elastic limit, makes it one of the best of 
steels for crank shafts for multiple cyl 
indet nternal-comb tion engines wing 
to the inte trains which they have to 
stand from the explosion As this steel 
can be bent double without showing signs 
ol cr ick S cl ink shaft cal he bent to 


solid bar, thus making the 


grain of the steel follow the shape of the 
crank A ft 1 iding | ] ld be in 
nealed rder t ( ve ny iternal 
strains 

This would ke a stronger crank shaft 
than one forged i lab and then slotted 
out, as well a ffect a great saving in 
material 

W HERI Wovutp Save Srocxk 

As for instance a six-throw crank shaft 
worked out of the slab weighs when fin 
ished 72 pounds—in one instance that I 
know of while the slab before it is oper 
ated on weighs 360 pounds. This is wher« 
the crank shaft is made out of a very 
high grade of steel, but one that will not 
stand bending will vanadium $s steel 


The best results with this steel are ob 
tained by working it out of the slab, but 
at the same time what little grain there 
is to the metal is cross grain in several 
places in the shaft 


The vanadium steel, bent bar. would 





i 
f 
' 
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175 pounds finished 
pounds, thus saving 


weigh about ior a 
crank weighing 72 
about one-half in the 

In the autttomobile business in Europe 


this steel is fast coming into use for mo- 


material used. 


engines, as a compact light and 
the and 


tor-car 


powerful car is ideal aimed at 


demanded. 
STEEL 


TESTS OF CHROMIUM-VANADIUM 


The results of chromium and vanadium 
added to steel are best shown by the fol- 
lowing table: 


Carbon-manganese steel (plain) 


The same plus 0.5 per cent. chromium 


The same plus 1.0 per cent, chromium 
rhe same plus 0.10 per cent. vanadium 
The same plus 0.15 per cent. vanadium 


The same plus 0.25 per cent, vanadium 


The same plus 1.0 per cent, chromium and 0.15 vanadium 


The same plas 1.0 per cent 
The same plus 1.0 per cent 


The same plus 1.0 


from crucible 


added a tor- 


Ihese tests were made 

steel and to them should be 
sional and shock test as the tendency in 
the past few years has been to raise the 
tensile strength with the result that static 
and when 


stand 


ductility has been sacrificed 
used on machinery which had to 
high shock stresses or torsional strains as 
in the modern automobile, sudden frac 
ture was the result. The breaking of 
crank shafts in boats and axles on rail- 
roads has also been due to a brittleness 
in steel that was high in tensile strength 
and elastic limit showed a good 
elongation, but at the same time the brit- 
tleness did not show itself until submitted 
to the shock and torsional tests of actual 


and 


use. 


Usep IN MALLEABLE [RON 


Vanadium has also been used in malle- 
able iron with good results and many dif 
ferent combinations of vanadium and 
other alloys are used, in steel for different 
purposes. One combination—other than 
those described—is said to make excellent 
material for springs another is 
claimed to be a very high-grade tool steel. 
The properties it impresses upon steel 
may be said to lie between carbon and 


and 


chromium. 


Mucu Yet To BE LEARNED 
In conclusion I might say that vana- 
dium steel being of such recent origin 


much is yet to be learned of its good or 
bad qualities, as for instance we do not 
know the which it may be 
forged, hardened or machined and also 


extent to 


chromium and 0.25 vanadium, 
chromium and 0.15 vanadium, 


per cent. chromium and 0.25 vanadiam 
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what its wearing qualities are. The tests 
vanadium steel have mostly been 
and 


given 
experimental and laboratory tests, 
these show quite conclusively that it is 
excelled only by nickel-chrome steel and 
for some may be as good as 
that, although it would be a difficult 
proposition for it to show better wearing 
qualities for gears than nickel-chrome 
steel. But the future may bring develop- 
ments that will improve on the present 
From the present outlook, based 
it is liable to re 


purposes 


quality 
on what is known of it, 


Tensile Elastic limit Reduc Elonga 
strength in in pounds tion tion 
pounds per per of in 
square inch square inch area 2 inches 

per cont. per cent 
46,000 34,000 60 5 
72,000 465,000 61 33 
20,000 52,000 57 uM) 
72,000 60,000 oo ‘1 
76,000 4,000 59 26 
82,000 72,000 59 24 

102,000 76,000 ayy 24 

128,000 104,000 46 19 

178.000 148,000 48 16 

hardened, 

22,000 188,000 45 12 

hardened, 
place and exclude nickel, tungsten and 


molybdenunf steels. 





Backing-off Formed Cutters in 
the Milling Machine 


By M. B. STAUFFER 


of chilled-iron rolls for 
the special 


These special tools are ser- 


The grooving 
flour mills involves 
formed tools. 
rated on the edge, according to the num- 
ber of teeth or corrugations to be cut on 
the roll. The teeth of the tool are also 
made on an arc of a circle to conform to 
the roll, and thus have a maximum width 
of tool operating on the work. Since it is 
not practicable to take a chip over 0.005 
inch deep at one cut, it is again desirable 
tc have a wide tool face. The advanced 
teeth are ground down so as to avoid a 
heavy chip, while the following teeth are 
deeper until full depth is reached. The 
cutting tool is set so that the bases of the 
teeth conform with the arc of the roll. 

The teeth on these tools range in pitch 
from 1/6 inch to 1/64 inch, so it will be 
appreciated that great accuracy is imper- 
ative. The accuracy required is not so 
much in the number of teeth to the inch 
I The old style of cut- 
in an engine 


use of 


ut in the spacing. 
ters could easily be made 
lathe, using the proper gear for spacing 
the This method gives no relief, 
however, to the teeth, unless a_ backing- 
off attachment [his was not the 
rule in old-style cutters of straight face. 


The advent of 


teeth 
is used 


the new tools presented 
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more difficult conditions of manufacture. 
The teeth, being on the arc of a circle, 
could not be spaced accurately on a lathe 
with ordinary tools. 

In making these tools I take a milling 
machine with a circular attachment, on 
which I mount an auxiliary slide carrying 
a tool post. The cutter-blank is mounted 
1: the arbor of the machine, and also a 
backing-off cam. 

Before backing off, of course, the blanks 
are bored, rough turned, gashed and key- 
seated. The key-seat must be properly 
located in relation to the teeth to match 
with the cam. The nut on the screw of 
the milling-machine table is disengaged 
and a weight attached to keep the cam 
stop against the cam. The circular at- 
tachment is set at first with a turning- 
tool point, so that it will just take a 
truing-up cut over the blank. The lands 
will be relieved at the same time. The 
proper shaped forming tool is now in- 
serted in the tool post and the first tooth 
cut to the proper depth, and the stop set 
to insure uniformity of depth. The in- 
dexing is done by the graduated dial on 
the worm shaft. 

This method of making does not give 
ideal backing off, but these cutters an- 
swer every requirement. The cutters can 
be polished in the lathe by running them 
backward at a moderate speed. Another 
cut should be taken through the flutes to 
avoid excessive grinding after hardening 
Care must be exercised in heating these 
cutters so that a uniform heat is obtained 
They should be hardened in oil and need 
not be drawn. After lapping the hole and 
grinding the teeth, the cutter is ready for 
use. It can be indefinitely 


sharpened ; 
without changing its form. 





Cementing Leather to Iron 


It is often necessary to cement leather 
to iron rollers, etc., used in the textile and 
other mdustries. 

Where it is possible to heat the iron 
shellac is perhaps as good as anything 
else. The iron should be thoroughly 
cleaned, care being taken that there is no 
grease or oil on the surface. Common 
orange shellac is dissolved in spirit and 
applied to the roll. The shellac should 
be as thick as very thick molasses and 
the roll should be slightly warmed. A 
thin coat of shellac should be applied to 
the leather and the léather clamped or 
otherwise held in the position it is to oc- 
cupy on the iron. For flat work clamps 
or weights are all right for holding the 
leather in place, but on work such as rolls 
other means have to be employed. Rope 
or string can be wound tightly around the 
leather after it is in place on the roll 
If the roll can be mounted in the lathe 
while being covered, so much the better, as 
the shellac can be applied better and easier 
and the rope can be wound more uniform- 
ly both as regards position and tension 
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Practical Letters From Our Kea 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 
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WE FOR USEFUL IDEAS 


At ( ire hardened 


against which the nished 


A Drilling Jig for Cover-stud 
Holes in a Rock-drill Steam 
Chest 


which the steam chest 
think, a 
little unusual, yet it is quite simple 


The 


castings are held in the jig is, | 


manner in 





PAY 


tool-steel stops 


side of the 
work bears at the top as shown in the cut, 
against which the wedges D bear at 
Che the 


and 


the bottom wedge D squares 





= 





D:fo— 





OO), 


\ 


Y 


(( )) 


A 


J 








work if there is any play between it and 
the st /p i 
The plates A are a neat sliding fit on 
the keys of the center bolt / The spring 
‘i —E——E 
! 7 
Holes drilled 
in Jig 
ies 
—— 
~ — \, 








D 


\C 


A DRILL JIG FOR STI HOLES IN 


The 


It shows the 


little 
jig with the 
The plates A 


drawing needs explanation 


work in place 


on one side are of cast 


iron. They contain the drill bushings and 
faces have hardened tool- 
steel disks B made to fit the 
in the disks 
work. 


on their inner 


counterbore 


chests These locate the 


around this bolt spreads the plates 
the 
nut is sufficient t 
allow work to be put in 


drilled the 


‘ 





—— 
i Neat 
4 ROCK-DRILL STEAM CHEST 


when 
of the 
plates and 
or taken out 


nut is backed off. One turn 


separate the 


After one end of a pair of 


1 


chests is 
1 the 
and when that drilling is 


jig is turned over to dri 


ther end 


nished the chests are removed ‘and 


thers put in witl t Q > jig 
back to its first position 

The jig saved me considerable time 
over the methods formerly in use and I 
think the idea may be applicable to other 
work H. G. Brenaut 


Steam-engine Valves and the 
Steam Turbine 





Shop Talk About Steam Engi page 
468, has interested me, yet I do not like 
the positio f the writer in talking very 

scouraging iy f the steam turbine 

The wastef ss of reciprocating en 
gines is a known fa is well as va 
leakage, particularly 1 unbalanced slid 
valves Of vuurse, the balanced valves 
have material adyantages as they are pro 
tected from undue pressur Yet thet 5 
no denving fact that any surface ha 

g a reciprocating motion, be it flat 
cylindrical, is bound to wear unequally 
As for the Corliss valve, which has noth 
ing more nor less than a reciprocating ro 


tary motion, I would say “there is no per 


haps about it,” it is the easiest type of 


valve to get out of order from wear, and 
gain, poppet valves which were used 


principally for slow speeds on 


Steamers 


ind in heavy-duty rolling-mill service, are 
tight and most reliable against leakage, 
vet the iv their shortcomings Mr 


Crawford seems to make the poppet valve 
ll, and while we have 
durable 


even they 


le peer f them a 


and balanced 


i number of good 


poppets in us have their dis 


idvantages. This age is progressive, how- 
ever, and Mr. Crawford says but little 
mn the broad subject of engines 

I do not propose to discard my good 


old friends the 
ld friends th 


gines which have served me so well, and 


present reciprocating en- 


are still performing their func- 


lo not 


important 
the advent 
better 
is needed, something which will get rid of 


tions, yet | wonder at 


f the steam turbine. Something 


the enormous wastes of our present meth 
type of movers 
and 


ids, Our present prime 


1 


has served us for nearly a century, 


has contributed greatly to the mechanical 
ind all other cour 


Still we are looking 


success of this 


for something better. 


\ rotating prime mover is wanted, and 
while we have had failures by the thou 
sand 1 only a few successes, its coming 
s certainly just before us. I am not a 
rotary crank, but I have always main- 


tained and believe that a rotating prime 
is the coming source of 


p wer 


it been developed, but 


he demands f1 ill quarters for electr 














generators, for mnechanical power, for au- 
that it is no 
present experimenting 
is being pushed with 
HERMAN FLETCHER. 


tomobiles are so insistent 
wonder that the 
with steam turbines 


vigor 





Cement Patterns for Metal- 
pattern Castings 


A cheap way of making iron patterns 
and core boxes for large or small cast- 
iron elbows or curved pipes is to sweep 
cement. The 


method of using the sweep is shown by 


them up in close-grained 


the cut. 
[he core box is preferably made as a 
half box, with the diameter of the out- 


side sweep % inch larger than the inside 
one, so as to give a cement shell 3 inch 
thick. After the shell 
on a level board and varnished thoroughly 
This gives a good, 


is dry it is placed 


both inside and out. 
clean pattern for the core box. 

In making the cement shell pattern for 
the metal pattern itself, I use the core-box 
cement shell and a sweep 1% inches larger 
in diameter than the inside of the shell. 
[his gives a casting from the metal pat- 
tern 34 inch thick 
wooden 
The pat- 


Over the cement shell are set 
flanges in the proper locations 

tern sweep is used between these flanges. 
In this pattern 


finished 


manner the cement-shell 








is formed and, after drying, is 
with a coat of varnish 
The molding for the iron pattern is 
carefully done, a core being swept up 
from sand so as to leave about 5/16 inch 
for the thickness of the metal. Lugs are 
cast on the mside for steady pins. 
f 1 
Board 
J 
. \ 
| \ 
Groove ftor\ 
Strips 
_ 
| i 
| lr Strip for 
| =wet }’ 








CEMENT PATTERNS FOR METAL PATTERNS 


made in this are 


The 


smooth and true and can be easily finished 


castings way 
for metal patterns. 

The work of making the patterns is 
done by the patternmaker, not by the 
molder, as in making sand patterns. 

The pattern for this class of 
work is the cheapest which I have used, 


cement 


being smooth, easily molded, and giving a 
smooth metal-pattern casting of uniform 
thickness and general satisfaction. 

In regard to the cement mixture, it need 
not be all cement, but can be filled in with 
small blocks found in any 
pattern shop. H. C. Brum. 

253 Pike street, Cincinnati, O 
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Arrangement of Tight and 
Loose Pulleys 


I notice that Herman Fletcher takes 
some exceptions at page 458 to the ar- 
rangement of tight and icose pulleys 


shown at page 295, illustrating the prac- 
tice of the Brown & Sharpe Manufactur- 
ing Company as shown at the Exposition 
of Safety Devices. 

Mr. Fletcher evidently assumes that the 
pulleys shown are of the kind where the 
directly on the shaft. 
some time 


loose pulley runs 


These have not been used- for 
machines made 


on the counter-shafts of 


by this company 


———S ir 
gli 
; 
i 
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SELF-OILING PULLEY 


For years the Brown & Sharpe 
Company has provided the hangers for the 


bearings 


many 


counter-shafts with self-oiling 


requiring a new supply of oi! but once in 
ibout six months and.for some time past 
the loose pulleys have also been provided 
with self-oiling bearings. 
[he sketch 
hub of a loose pulley of the 


shows the 
style such as 


accompanying 


is now used 
Referring to the illustration, the bronze 


bushing A is made fast to the shaft by 
the set screw B and is so positioned that 
the washer C will clear the hub of the 


It will be seen that this con- 
\ny oil that 
bearings 


tight pulley. 
struction requires no collars 
works out from the ends of th 
the chamfer in 


is returned by means of 


the end washers and the holes shown in 
the bushing and again put into use to oil 
the bearings. When a new supply of oil 


is required, the screw D is removed and 
the oil chambers filled. Leather washers 
under the head of this screw 
leaking of the oil. 

It is considered that the use 


prevent the 


of this im- 
time in 


proved bearing not only saves 
oiling and avoids wear such as to require 
rebabbitting but the 
self-oiling hanger, serves the purpose of 
a safety device, in that the workman is 


required to do the oiling only once in a 


} 


that it, as well as 


number of months enstead of every day, 
thus minimizing the danger necessarily 
attending such work. 

LutHer D. BuRLINGAME. 
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Calculating the Radius of an Arc 
for a Given Span and Rise 


When it is desired to get the radius of 
an arc of a circle of a given rise and span, 
the most convenient method for small 
circles is probably the method given in 
geometrical problems for making a circle 
pass through three given points, by bi- 
secting with compasses the lines, real or 
imaginary, connecting the points, the in- 
tersection of the bisecting lines giving the 
The three given points 
the 


required center. 


would of course be at 


in this case 
ends of the given span and rise. 
If, however, the given span and rise 


make the circle a large one, the radius 
may be more conveniently and accurately 
calculated by the following rule, which, 
though not original with me, I have never 
seen in print anywhere. 

To get the radius of an arc of a circle 
when the span and rise are given: 
Divide the square of one-half of 
the add the and 


Rule 
the span by rise, rise, 
divide by 2 
Required the radius of an are 
12 feet span and 2 feet rise. One-half the 
span equals 6 feet. The of 6 is 
36. Dividing this by the rise gives 18. 
Adding the rise makes 20. Dividing this 
as the required radius. 


Example 


square 


by 2 gives 10 feet 

The reason for the rule may be shown 
as follows, reference being had to the ac- 
companying illustration, in which ab is 
the given span of the arc acb and cd the 





THE FOR A 


GIVEN SPAN AND RISE 


RADIUS OF AN AR‘ 


CALCULATING 


rise. Inasmuch as any angle formed within 
a haif circle, having its apex touching the 
circumference and having its sides touch 
ing the ends of the diameter, is a right 
angle, the angle > of the triangle c be is 
(It is on this principle that 
try-square a 


a right angle 
a patternmaker tests with a 
core box which he is working out by 
hand.) Then th2 two smaller triangles 
bcd and bde are similar to the large 
triangle, as they each have a right angle, 
and each has an angle in common with 
the large triangle. Being similar to the 
large triangle, they similar to each 
other, and their corresponding sides will 
have the same ratio. Letting the letters 


are 
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f, g and A represent respectively the lines 
de,db and cd, we have the propor- 
tion: 





(1) f:g=ezh 
(2) fh=g’ 


(3) = 
3) f P 
But g equals half the span of the given 


arc and h equals its rise, so that the length 
of f, the remainder of the diameter of 
which hf is a part, equals the square of 
half the span divided by the rise; and 
f + the rise h, divided by 2, gives of 
course the required radius. P, he a 





A Triangle and Attachment for 
Angle Work 


It is sometimes difficult to draw un- 
usual angles with the ordinary drafts- 
man’s tools. A part of this difficulty is, 


to be sure, overcome by the shifting head 
of the T-square, yet I find that the lower 
right-hand corner of the paper cannot be 


5 








2 . — 





AND ATTACH MENT 


A TRIANGLE 


overed by the T-square without moving 
the paper or having a long strip attached 
to the left-hand edge of the board to give 
a bearing for the T-square head 

I made the device shown in the accom 
panying cut to cover these conditions. A 
piece of sheet tool steel 1/22 inch thick, 
has a lip turned down and filed 


Straignt 


te act as an edge to rest against the | 


square. Into this is riveted a stud which 
acts as a fulcrum for the triangl \ 


slot is formed for the adjusting screw 


This holder is then attached to a triangle 
shown. A long slot is in the triangle 


an angle of 90 degrees with one side and 


parallel to the other and gives a ruling 
edge. The 3/16-inch slots at the other 
end with their sides at an angle of 30 
degrees with the adjacent side of the tri 
angle can be used to advantage in draw 
ing the plan view f hexagonal screw 
heads. 

Angles of 120, 75, 60, 30, and 15 degrees 
‘an be obtained from these 3/16-inch 
slots by placing the triangle in different 


positions. 


The device has proved very serviceable 


to me and may help some fellow drafts 


STANTON BARBER. 


man. ( 
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Improving the Draftsman’s Scale 


I had an ordinary 12-inch scale which 
lay flat on the table and was always a 
bother when I tried to get hold of it to 
pick it up. Scraping a little shellac off 
the center of the full length of the scale 
so that glue would stick, I glued a small 


strip of wood about 1/16 inch thick and &% 
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\ SCALE IMPROVEMENT J 
inch wide along the back as shown in the 


sketch herewith, and now I think as much 


of this scale as of any that I ever used 


[his is so simple a scheme that | do not 


know why it has not been tried before 


Perhaps it has but if so I have never hap 


pened to see it H. E. SEAVER 





Turning Locomotive Piston Rings 


dhe illustrations show tools which are 
yeing used for machining piston rings for 
rcomotives. The rings are cast in blanks 
I2 inches g ire turned and bored 
simultaneously, with the tool shown in 
Fig. 1 [hey are then cut off with the 
tool Fig. 2 iving 32-inch for finishing 
the sides, which is done on expanding 
mandrels with a straddle The body 
A of the cuttin ig-off tool is of machinery 
steel, having a shank to fit the tool-post 
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_\ 
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Fit 
RNIN( M IVE PISTON RINGS 
re %%4-inch bolts. ( ire cutters, of 
high-speed steel, nicely fitted into the 
ts in the 1. D are clamps for 
tightening the cutters, one clamp resting 
n two cutters. The number of cutters is 


1 


belt power and rig- 
this outfit 


imited only by the 


dity of the lath By using 
the time required to do the machining is 
greatly reduced HARRY. 
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Arbors for Squaring Nuts 


To avoid unequal tension in the thread, 
it is that the nuts be 
turned off exactly at right angles to the 
axis of the thread, but if a nut is screwed 
that it tightly 
against a collar, and the thread is not very 


desirable faces of 


on an arbor so bears 
exact, the face is apt to be oblique to the 
axis 

At A is shown a device described by A 
Johnan in the “Zeitschrift fur Werkzeug 
Werkzeuge,” used to ob- 
tain a perfectly true nut face. The thread 
mn which the nut is screwed is partly on 


maschinen und 


the arbor itself and partly on a tube D 
which surrounds it or, to put it in another 
way, the arbor is hollow, and has one 
part of the thread take the nut, the 
other part being on cylindrical core 


which fits it exactly. The tubular part of 


the mandrel carries the dog E, while the 
core is furnished with a small hand- 
wheel / If the tube be turned against 


the direction of the thread of the 


man 
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\RBORS FOR SQUARING NUTS 

drel C the nut will be held tight enough 
on the threads of both C and D to enabl 
t to be squared on both faces. When 
the work is done, the hand-wheel /° 1s 

turned back to loosen the nut 
In another device, shown at B and from 
the same source, the arbor has thread 
fitting that of the nut, a conical hole, and 
is made to expand by virtue of three 
lengthwise slits A conical plug is fast 
in the lathe spindle and the parts of the 

arbor slip over it 

A spanner nut which has a ring groove 
fitting corresponding projections on the 


three parts of the arbor is screwed on the 


lathe spindle This can be adjusted 
lengthwise over the conical plug 

In using the device, the nut which is to 
be squared is screwed by hand on the 
three-part arbor then by turning the span 
ner nut the arbor is expanded and grips 
tight in the nut thread. Both faces of 


the nut can be squared. In order to in 
perfect work, the are 
as shown, so that the squaring 


sure nut threads 


milled out 
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t s; do not cut into them When the Chey purchased all their tools through 
nut 1s finished a half turn of the spanner one hardware house, who, in order to 
will free it from the arbor hold this business, allowed them a dis- 
ROBERT GRIMSHAW ount. The company, in turn, placed 
lot of small tools, such as hammers, 
wrenches and screw drivers, in their stock 
Cutting Quadruple Threads room, which could be purchased by the 
men at cost 
[The more expensive tools, such as 
In a shop where I was recently em- micrometers, verniers, etc., they would or- 
p ved | happened to notice a fellow der for the men on application to the 
vorkman cutting a quadruple screw, cut- foreman toolmaker, and when the tools 
ting all the threads simultaneously were delivered, arrangements could be 
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FIXTURE FOR CUTTING QUADRUPLE THREADS 


A is the forged body in which 
to cutter B, 
which is made with proper rake to clear 
the thread on the front edge of the cut- 
ters and angled at the back the same de- 


milled receive 


ot 1S 


gree as the wedge. A hole is drilled 
through an easy fit for the bolt D. The 
wedge C keeps the cutter square and 


solid The bolt D goes right through 
both body and tool, clamping with the 
hut 

The tool was used with great success. 


Che screws were made in pairs. I do not 
remember the dimensions, but should say 


>! 


about .2 inches diameter by 8 inches 


long on the threaded part. Fig. 1 shows 
the work; of course, the tool ran across 
and clear of the work After the screw 


was cut to size it was parted through the 


middle, leaving two 4-start screws cut 
just under 40 minutes, which certainly 
s “going some.” me a 





Tool Buying Club 


Che letter of Carl Armerding, entitled 


\ Tool-buying Club,” which appeared at 
page 490, calls to mind a system that was 
in force at the shops of the Corbin Motor 
Vehicle at the 


employed with them, which it might be 


Corporaticn time I was 


well for other employers to emulate 


made at the office on request to have the 


cost taken out of a man’s pay in reason- 


able weekly amounts 























> 
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the firm can generally get a better price 

owing to large amount of supplies bought. 
L. L. ARNOLD. 





Another Piston-ring Mandrel 


[he description of H. E. R. Manbrand’s 
piston-ring mandrel at page 286 has led 
me to think that the mandrel for closing 
and grinding, shown in Figs. 1 to 3, might 
prove of interest. All the parts are made 
of machinery steel, S being case-hard- 
ened 

The rings R are bored, rough turned, 
and cut off 1/64 inch too wide, after which 
they are ground to correct width on mag- 
chuck, then sawed, grooved and 
tongue pieces C fitted. Now comes what 
is generally the most tedious operation, 
i.e., closing, setting, and turning or grind- 
ing to correct diameter, but one which 
may be speedily accomplished with the 
aid of this tool. 

Fig. 1 shows the mandrel complete, Fig. 
longitudinal while Fig. 3 
shows it cleared for action. Fig. 2 shows 
pretty clearly how it is used. The ring R, 
with tongue piece in position, held 
lightly between the face E on mandrel M, 
and the flange F by means of nut T. 
Coned sleeve S is now forced against R 
by turning nut NV. This brings the ring 
into the position shown in Fig. 3. Nut T 
is then tightened and at the same time N 
is eased back and is finally taken off, to- 
gether with coned sleeve S, leaving a clear 
patch for tool or grinding wheel as may 
be seen in Fig. 3. 

In addition to the usual allowance for 


netic 


section, 


2a 


is 
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\ PISTON-RING MANDREL 
Inasmuch as the discount on_ tools splitting, the rings should be left 1/64 
varies between wide limits, depending on inch large on outside diameter when 
the maker and the dealer, this method :ough turned. I have found it necessary 
represented quite a saving as well as an_ to leave them considerably larger than this 


zccommodation when the tool chanced to 


a 12-inch vermer or a hight gage, as 


has been used for 


W 


flexible band 
H. G 


when a 


closing in BASINGSTOKE 
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Winding Large Magnets by 
Electric Motor 


I am tempted by the article on page 260 


to send a description of how a winding 
job was done under rather difficult cir- 
cumstances. 


The job was the winding of a large 


magnet which was used in connection 
with a magnetic separator on a _ coal- 
crushing plant. There were no con- 
venient means at hand for winding this 
except fixing a crank on the spindle and 
having a boy to turn, which, however, was 
out of the question, as this magnet had 
15 spools with 70 pounds of No. 18 wire 


on each, which, to say the least, would be 
Chis, 


would have been too slow, as the job was 


rather hard on the boy moreover, 


wanted in a hurry. Of course we could 
have put the job in the lathe, but as our 
lathe was too busy, that was not to be 
thought of. 

We rigged up the magnet on a pair of 
trestles, as showrt in Fig. 1, and fixed a 
split wooden pulley on the end of the spin- 
dle and arranged to drive with a motor. 
To get the necessary speed reduction we 
ran the belt directly on the motor spindle, 
around which a bit of insulating tape was 
prevent the from 
cutting the belt, and also to help the driv- 


wrapped to keyway 


ing. The belt was run a little slack so as 


to allow a little slip 
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was interposed between the line and arma- 


ture. A 


, 


resistance of about 8 was 
the the 


line side of the switch, which prevented 


ohms 


pu in series with armature, on 


excessive rushes of current on switching 
As clearly 


“on” position, the resistance 


on. shown in Fig. 2, with the 


switch in the 











and armature were in series and con- 
nected across the line, and with the switch 
in the “off” position, the circuit for the 
line current through the resistance and 
armature was broken and the arma- 
ture was. short-circuited through the 
switch 

This short circuit on the armature with 

Front Elevatiop 
HE FIXTURES FOR MACHIN! 





























A Device FoR STOPPING QUICKLY the field full on gave such a powerful 
An old switch was unearthed and rigged braking effect as to pull the motor up 
up to work with a treadle operated by the dead. The switch, on again being de- 
— 
4 
FIG, 1 Winding Large Magnets by Electric Motor 
- 
‘a rma- Shunt 
nes Field 
Dotted Lines"On”™ 
Full “or 
FIG.2 Short-Circuiting Arrangement for Stopping Quickly 
foot, as shown at S, Fig. 1, this giving the pressed with the foot, started the motor 


operator perfect control over the starting 


and stopping. The switch was connected 


up to the motor as shown in Fig. 2. The 
current was switched straight on to the 
shunt field of the motor, and the switch 


instantly. This rig enabled us to do this 
job in about a quarter of the time and far 
more conveniently than would have been 
possible by any other means at our dis- 


posal FRANK SAWFORD 


A Fixture to Machine Geared 
Pump Cases 


[he accompanying drawing shows a fi» 


We 


ture to machine geared pump cases 


had a contract to fit up five hundred of 
these. We taced off twenty-five of the 
cases in the lathe and counterbored them 
in a jig on the drill press. After doing 
this we found they were not counter 
bored Squart with the fac After 
much being done for nothing, I was ask« 
if I could make anything to do them ir 


So I designed and made the fixture for the 
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N GEARED PUMP CAS 
turret lathe I am showing in the accom 


panying drawing 


[he body a is of gray iron, the hub 
bored and threaded to fit the spindle in 
the turret lathe. It is faced off and 
turned off, being left large enough to 


have ample room to attach part b, also of 
gray iron. b is planed off on the back 
and a portion of each end on the front, 


where the binding stud and latch and pin 


are located The bottom of part 0} is 
made wide enough to cover the holes 
d,dd,ddd, when swinging from one to 
the other, to protect them from dirt. Part 


h 


is raised in the center and chambered 


out, or it can be cored out when cast, to 
receive the work and to allow the pro 
jections on the pump case to clear, so 
that the case can rest squarely on the bot 
tom. The hole that receives the pro 
jection x for the driving shaft is bored 
and threaded to receive stud m. 

In*the front elevation it will be seen 
how the locating holes are laid out. The 


hole for the binding stud & is laid out first, 


getting it far enough away from the cen 
ter so as not to have too small a radius q; 


then the Their 
size of the 


d,dd,ddd 


to hav 


drawn 
the 


lines 0,00, 000 are 
governed by 
Che 


enough be 


position 1s 


gears used index holes 


are far low the center 
ample room to operate the latch pin A 
The holes in the 
bushings and the end of the latch pin are 


under the latcl 


[hese holes are bushed 


tapered, so that the spring 


wil press the 


pin into the bushing and 
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hold it very rigid. Part b is held by and 
wings on the stud k&. There is a hard- 
ened tool-steel bushing in b to receive the 
stud k. The nut t and washer j bind a 
and b together. I do not show any detail 
drawing of the latch and pin; it is similar 


to the latch on a lathe to reverse the 
feed 

Four binding screws are provided in b 
to hold the work in position cccc. After 


the case has been located and bound by 
the screws, the latch pin is in the center 
hole; the case is then faced off, having 
1 set of tools arranged in the turret head 
to counterbore for the gears and drill and 
ream for the driving shaft and stud. This 
done, the latch pin is released and the 
body b is swung so as to engage the pin 
with either hole dd or ddd and counter- 
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Punch and Die for Notching a 
Screw Cap 


The evolution of a patented screw cap, 
such as is used on coffee flasks, paint 
cans and jelly jars, is shown in the sketch, 
with the tools the notching opera- 
tion, the subject of. the patent. The first 
operation is No. 
I, with a flange for trimming; No. 2 is a 


for 


an ordinary cap draw 


redraw and trim that was treated of in 
a former article. Both these might be 
combined in a double-action press, but 


would leave a slow rotary trimming oper- 
as tin plate runs high and low on 
two draws. No. 3 is an inverted redraw 
which delivers enough stock to the inside 
of the cup to make the fourth operation 


ation, 
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THE WORK AND THE PUNCH AND DIE 
bore for the gears and back to counter- possible, that of smashing down, emboss- 
bore for the other. It is only necessary ing and stamping the “Pat. applied for,” 
to loosen two of the binding screws to the shape of the tools for Nos. 3 and 4 is 
take the work out, always using the same apparent from the outlines. No. § is our 
two, leaving the others to locate the work main study; the cutting of the two 
in position. After these operations have notches about % inch wide and deep, for 
been done on all the cases, screw the stud the insertion of a knife blade or spoon 
m into the threaded part of b at p, the handle as a lever to loosen the cap. The 
end of this stud being a nice fit for the final operation is the thread rolling, the 
hole in the projection where the driving cap and nozzle No. 6 being placed to- 
shaft goes through; reverse the case and gether and rolled in a regular threader. 
slide it over the stud m and bind it with The nozzle is rather a plain job 
the binding screws. With a hollow mill [he notcher is of the self-contained 
and die you can machine and thread the punch and die type, the punches being a 
énd of the projection for the stuffing box part of the die proper, the ram motion 
hen by fitting a block into the chamber serving to actuate them and also to lo- 


binding 


the 


in b and providing another set of 
screws you can face off the cover for 
case, doing all the operations on both case 
fixture. 

Orev B. 
Greene, Chenango Co., N. Y. 


and cover in this one 
FRENCH. 


cate and pick up the work he cutting 
portions of the die 4 conform partially to 
the shape or diameter of the cap so as 
not to distort the metal in the cutting; 
and a portion of each is cut away, giving 


a straight runway to the work, so that it 
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can drop in place, as seen in the plan. 
The cutting punches P are carried in the 
levers B working on pins and actuated by 
pushers R and carried back to position by 
springs. 

The bar C acts both as a slide for the 
caps and as a stop for the depth of notch, 
as will be understood when following the 
line of action; it is guided by two pins 
and raised by springs, its upward motion 
being limited by screws passing through 
the springs. The plunger E& acts as a 
pick-up and is a fit to the inside of the 
cap, which is then stripped from E and 
drops down. 

Following a cap like No. 4 on its 
journey from the chute F, it will slide on 
the bar C, which is set high enough for 
the cap to clear the punches and locates 
itself approximately. By the descent of 
the ram, the pick-up E enters the cup, 
bottoms in it and the cup down 
into the circular recess provided for it 
and over the cutting punches, the bar C 
of course descending with it, the springs 
being weaker than that behind E. When 
the guide pins of C bottom in their holes 
the depth of notch is reached; further 


forces 


motion of the ram is taken up by the 
spring behind E. About this time the 
pushers begin their work on the punch 


levers and on the up stroke the cup fol 
lows the pick-up and is stripped from it, 
into a the 
clined. Small chutes fitted under the cut 
ting edges carry off the scrap punchings 
By virtue of their shape two caps cannot 
stripper 
fails, and this permits feeding as fast as 

\s there 
repairs 


falling box, press being in 


get in the die at once unless th 


the press can be stepped off 
is little chance of shearing, 
few and inexpensive. The cut edges 
hardened; the punches are of 
steel 


are 

are 

unannealed 
S1r1vs. 


Making Large Blanks Without 
a Die 

I once had the without blanking 

dies, of shaping irregular blanks out of 

sheet or plate, so as to be nearly dupli 

of the 

dimen- 


job, 


3lanking dies were out 


cates. 
question on account of the large 
sions of the blanks and the cost 

A regular one-inch punch and die wert 
used, the die projecting about a quarter 
of an inch above the die block. A tem 
plet of quarter-inch plate was filed up for 
each shape, but much smaller all 
around the distance 
edge of the die to the edge of the hole in 
the die. 

With a templet clamped to 
and with the templet below 
outer edge of the die, the punch will bite 
off small pieces of the same shape as the 
templet. If two big bites are taken, the 
edge will be very jagged, but by taking a 
little care it will be smooth enough so it 
can easily be ground to shape. 

A. D. KNANEL. 


as 


as from the outer 


stock, 


the 


al 
tne 


against 











May 2, 1907. 


Diagrams versus Formulas 


Your editorial on page 542, “Diagrams 
versus Formulas,” is one of many proofs 
how little, after all, the main object be- 
hind the Mr. 
Taylor's paper “On the Art of Cutting 
Metals” has been understood, and as prac 


experiments described in 


tically every diagram and formula pre- 
sented in that paper are my personal con- 
tribution as one of Mr. Taylor's associates 
in his work, I feel your editorial to be a 
reflection on my own common sense; as | 
this 
take the liberty to try to show you how 


am very jealous of latter, I shaii 


little you have penetrated into the spirit 
of the whole paper. 


The object Mr. Taylor had in view 
when he first set out to experiment on 
cutting pressures, feeds, speeds, etc., may 


be stated as an attempt to discover a 
method of predetermining the proper way 
of utilizing at the same time the full pul 
ling power of a machine, such as a lathe, 
g tool, 


pic ce of work ; 


Bethlehem in 


and the full efficiency of its cutti1 
in rough-machining a 


when I joined him in the 


summer of 1899, he and his associates had 


already advanced far enough to have some 
of their experiments embodied on a crude 


slide rule, by means of which, and some 


cutting and trying, that feed and speed of 
a lathe that 


work in 


would rough-turn a piece of 
a minimum of time could be ap 
proximately determined 


When Mr 


vision of his further experiments 


Taylor turned the super- 


and the 


mathematical investigations mnected 


work over to me, I soon recog 


with the 


nized that the way to handle the proposi- 


tion was as follows 


First, to plot the results of a series of 


experiments, then roughly to sketch on 


the plot a series of curves to cover them 


as nearly as possible, and finall 


vy to con 


Struct an empirical formula to represent 


these curves, this formula necessarily to 


he of a form that could easily be em 
bodied on a slide ru! And here is the 
point, for neither the diagrams ner the 
formulas were meant to be for any prac 


tical whatsoever in themselves, but 


merely 


use 


the means to an end: and that end 


is the slide rules so frequently referred to 


in Mr 


cuse for the criticism 


Taylor’s paper that there is no ex 


made in your edi 


torial herein referred to Besides, my 


own paper on “Slide Rules in the Machine 
hop, as a Part of the Taylor System of 


the 


4PN 


Management.” read before American 


N 


ociety of Mechanical Engineers, Decem 


ber, 1903, merely mentions the existence 


of the formulas embodied on the slide 


rules described, thus showing that we 


never had in mind any other use of them 
than their incorporation on those rules 


Cart G. BartH 


“Dia 


pro- 


An editorial on page 542 has it 
grams Formulas,” and 


ceeds ‘to f the form 


versus then 


of the 


a justification 
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tle by showing the 


the diagram, as compared with the for 
mula, and from that proceeds to argue 
that it is ridiculous to use a diagram for 
the development of a formula 


From the ground so even 


from the inception of the title, no fault 
can be found w the conclusions ar 
rived at [he basis, however, is wrong 


There is no, a1 





“versus” in the matt The diagram has 
its useful place, and the formula has also 
its distinct uss [he employment of the 
diagram for the derivation of a formula 
is often very convenient 

The columns of t AMERICAN Ma 
CHINIST in years gone \ will bear evi 
lence enough t 1e fact that I am a very 
thorough believer in diagrams and have 
sed many diagrams on formulas. Never 
theless I have also very frequently made 
ise of diagrams to develop formulas and 
have found both of decided aid in 


work. When 


reduction to diagram will very 





save time if the formula is to be used fr 
quently On the ther hand, it is ofte 
the case that a forn $ very simple, so 
simple that the results can be arrived at 
by its use in less time than it will take t 
study out the arrangement of a diagram, 
more particularly in all those cases wher 
the formula liagram is on yecasi 
ally us | 
here in be question als t] 

liagram occupies very considera! pace 
nd that hundreds of formulas ca 
written or printed 1 e space that w 
) pic 1 \V Ss go i¢ diagt im N 
loubt this is o1 y good and sufhet 
reason f he a $ ymmplete absen 

f diagrams g ers’ pocket-bool 
und simil works Imagi for a n 
ment, that the various formulas e¢ 

Kent's book were reduced to diagram 
ind tl nag rying find a p 
lisher f the worl id imagine the pub 
sher trying to 1 a purchaser at a pr 
hat would ren ite him. Wh I 
vestigations are made of ited phenom 
ena the ybserved results are best plot 1 
such plotting will give a diagram. It may 
be that the diagram will yf such nature 
hat resuits wh were lot cove ed ex 
ictly by the experiments may be _ read 
from the diag 1 by interpolation I 


not lie along regular lines, bi 


es being laid through them 





that fairly represent averages. Of such 
ines, frequently quite a number differin;s 


slightly in their trend can be laid in which 
fairly repres 
data 
[he difficulty then arises as to 
such lines had best be taken as fairly rep- 
Probably eve 


that line which can be 


n¢ 9 ver . . > ni ! 
nt a iverage rf the piotted 


within permissible limits of error 
which of 
resentative ryone will agree 
represented 
formula 


that 
by the simplest and most rational 
will be the best. Its selection then at once 


eads us to the determination of a for- 


greater handiness of 
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Such derivation of a formula from 
liagram representing experimental data is 


lecidedly justified in that the formula may 


possibly < a very s nple yne, and so 
nore simple ; ian would be é 
liagram; even where that is not the ca 
he formula may be inserted in a note 
00k, W h can b idily carried about, 
s against the far more unwieldy dia 
gram. | those who have occasion fre 
quently to employ the matter, the diagram 
will be mor iseful, while for the occa 
sional us formula will undoubtedly 
h wl P " ibo saver 
In lusion I should say that it is not 
1 questi Diagram versus Formula,’ 
b Diagra 1 Formula ind the use 
ft whichey ingement of the informa 
1 s tl ‘ \ t for the pur 
pose Henry Hess 
ly 2 e edit il Diagrams 
sus | " [ must say that the 
whole thing very silly, and I can imag 
é } f my 1 friend, Carl G 
Bartl wh he reads this editorial 
Now, gentlemen, when you don’t un 
derstand i phas« s of the question, | 


would respectfully suggest that 


arks at the end, that 


you leave 


it alone Your ren 

all this is rank heresy,’ show that you 
re expecting protests from engineers, 
nd certainly deserve them A dia 
rai ill right and very good tor cor 
veniel to the engineer, but a formula 
1 il tely necessary to analyze the 
g inticipate what may 
be exp 1 similar series of exper 
il not writing entirely Irom an eng! 
dpoint; I use diagrams and | 

se tormula in my engineering practice, 
1 fte1 ive to get on my overalls 
nd help the men in the shop work out a 
dificult problen It often takes less head 
work to go into the shop and tool up a 
do it on the 

rawing board; yet it can very often be 


handled on the drawing board much more 


mi than in the shop. Diagrams 
re t great convenience, but no 
engineer who is an engineer, in the cor 
rect sense of the word, ts satished with a 


Certainly you can see a 


great deal from a diagram, and the aver 
trained mathemati 


better 


is nota 
ian, can read the diagram much 


The 
but for a 


he can a tormula mathemati 


read them both 


than 


clan. can great 


many things the formula is absolutely 


ssarv For instance, you can judge 


IeCe 
that a curve is probably hyperbolic in its 
you have a 


not 


i diagram, but if 


formula you know whether it is or 


If there is a limit to some part of the 
curve, you cannot determine it from the 

gra but from the formula you can 
t¢ t ibsol tely 


Please note that I know full well that 
ou were talking about diagrams plotted 
experiments, but 


satisfied 


from results of what 


engineer would ever be with a 











j2 
iagram if he had not some idea of the 
w governing the experiments from which 
diagram was obtained; and how 
this be determined without the for 


i i 
Now as to the choice of a formula or 
decide what use 


nrst 


A diagram founded 


diagram, we must 


is to be made of it 
ipon experiments goes only so far as the 
experiments have been conducted. If we 


the 
law that will reach beyond the limits of 


know formula, we have the probable 


and 


the diagram, we can judge what to 
expect from new experiments, or we can 
onstruct hypothetical diagrams from 
these formulas that are very likely to run 


close to what we would get if we 


carried the experiments through a wider 
range 


Mr 


lent 


most excel- 
of labor 
deal of 


derived 


Taylor has given us a 
paper, the result of years 
great 


he 


the expenditure of a 
the 


1 
and 


formulas has 


and 


money, 


Zz. 


mL 
es 
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Connecting-rod with Escapement 


Some time ago I had considerable ex- 
perience with a mechanical motion which, 
when locked from any cause, was gen- 
erally broken in some part; and unfort- 
unately this tendency to lock could not 
be eliminated. One piece of the device 
was a connecting-rod 

Various methods were tried whereby 


these serious breakages could be avoided. 
At last we found the device of a laterally 


dissected connecting-rod fitted with an 
escapement, Fig. 1, to be so successful 
that we applied it to all subsequent 


motions. 

The escapement acts the same whether 
the rod is under compression or tension 
along the line A B, and when it has re 


leased, as shown in Fig. 2, the strain on 
the various parts of the motion is at once 


released 


J ai 























: K 
4 ‘ih B 
E E Section Line M-N 
l l a ‘ 1 
A Cc g 7 = 
E > E 


Plan with C lamp ] removed 


FIG. 1 








FIG. 2 


CONNECTING ROD 


great assistance in 


Che fact that he 
a very complicated diagram 


certainly have been 


the analysis of results 


nas 


reduced 


is not to be 


mathematical formula 
» be 


appreciated by all engi- 


to a 


condemned, but t commended. I am 


sure it is fully 
neers who, on original investigations, have 
found it necessary or desirable to derive 
formulas from the results of their ex- 
perience. 

The next time you feel badly, or have 
blues and feel like relieving yourself 
the \MERICAN MACHIN- 
ist, think twice and let the second thought 


be of 


columns of the 


your readers 
E. W. 
[Further discussion will be found on the 
editorial Ep. ] 


ROBERTS 


page 





\\ 


Clearance 


FIG. 3 


- 


ITH ESCAPEMENT 
\s the rod was short in proportion to 
its travel, we found that it was necessary 


to bisect it throughout its whole length. 
Cherefore, the thrown to 
opposite sides, as shown by Fig. 1. Re- 
to Figs. I the projecting 
part, or jaws, E are fixed, or cast on; one 
pair on part F and another pair on part 


bosses were 


ferring and 2, 


G. They act as guides. 
[The tongue H should be carefully fitted 
to the recess in G, but must clear at the 
bottom, as shown in Fig. 3 
and D of the tongue H 
should generally be about 115 degrees and 
should be equal to each other measured 
from the line A B and not from the bear- 
ing surfaces of F and G 

| he 


The angles C 


two parts F and G are held to- 


May 2, 1907. 
gether by means of a buckle J and springs 
K. The strength of the springs will de- 
pend on the of exerted 
by the connecting-rod. The pressure on the 
springs can be adjusted by the screw L, 
which is provided with a lock nut. 

I always found it better to adjust the 
pressure of the springs while the machine 
was working. No play should be allowed 
between the surfaces of F and G, but on 
the other hand no greater pressure should 
be applied than is necessary to keep the 
while performing their 


amount pressure 


parts together 
work 

I have seen cases of weakened springs 
attendant had screwed them so 
as not to leave space for the 


where the 
far down 
tongue to 
the whole 


escape from its recess, and so 
device was rendered useless. 


S. E. PAcEMENT. 





An Adjustable Boring Tool 
Holder 
The accompanying illustration shows an 


adjustable holder, which has _ the 
merit of being efficient and at the same 


} 
tool 


time inexpensive. 

It consists of the machinery-steel shank 
! bored eccentrically to receive the 
nurled tool holder B, which can_ be 





BORING 


\N ADJUSTABLE TOOL HOLDER 


clamped in any position by the set screw 
C. The boring tool or drill is carried in 
the hole D, by the 
screw E, 

In practice the shank is gripped in the 
chuck usually provided with a milling ma- 
chine. If desired of course the shank 
might be turned some-standard taper to 
fit a standard arbor 

For comparatively light cuts on jig and 
fixture work this tool has been found 
useful, and it is certainly an inex- 
pensive one to make S. W. MILts 


and fastened set- 


\ ery 





\ concrete went 
through an accidental test that well shows 
the stability of such construction, when 
with good materials 


frame 


building recently 


properly executed 
The building has 
walls, and there are numerous large win- 
dows and An of 
acetylene occurred on April 2, killing or 
injuring everybody within, and blowing 
the windows, doors woodwork into 
pieces. An examination of the structure 
by a correspondent revealed no crack or 
The 


and 


concrete and 


doors explosion 


and 


blemish anywhere on the concrete. 
effect of such explosions on brick 
timber buildings is proved by the records 
of the National Fire Protection Associa- 
tion to be very destructive, which makes 
the showing by this concrete structure all 
the m« creditable. 


re 
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Method for Ruling Parallel Lines of Any Spacing 


Accuracy and Rapidity Attained by a Simple Addi- 


tion 


to an 


Instrument 


Used by Every Draftsman 





B Y 


The method about to b 


devised by the author at a time when he 
was making a special drawing of a 


chine in which there were 


ber of pipe threads. 


The 


H. WwW. F | 


described was where the divisions of the triangle in- 

tersect the line representing the side of 

ma- the screw lhis device could be operated 

a large num- quickly and the conventional screw thread 

first step was made with it was pretty and absolutely 
a 





c 
Cc Cc 
d 
K 
D D 
a 
F E 
d c b a 
FIG. I, ILLUSTRATING THE PRINCIPLE OF DRAWING EQUIDISTANT PARALLEL LINES 
WITH A GRADUATED TRIANGLE 
to make out of a thin piece of wood a_ uniform. I then saw that same plan 
triangle of about the right screw pitch could be used for cross-section drawing 
and then to divide the hypotenuse into by using ordinary triangles with gradu 
equal divisions of such magnitude that as_ ated edges 
the triangle is moved along the tee-square Becoming interested in the subject | 
the screw-thread lines will be drawn worked out graphical methods for draw 
Ny — _ — — 





SETS 


OF 


llu 


PARALLEL 





LINES RULED H THE SAME TRIANGLE 


S H E R 


ing lines at any desired distance ap and 
[ also developed mathematical formula 
for the same [he question of applying 
for a patent was next considered but 
carel inquiry devel ped the tact 
graduated triangles have been used f 
ss-section work 
[he writer fully realizes that ex 
echanical draftsmen do not need 
graduated triangle for doing uniform 
ross-section work, but there are no doul 
any engineers like the author, who only 
ccasionally make drawings and it is for 
the benefit of such that this paper h 


been written 


SE OF THE GRADUATED TRIANGLI 


Fig. 1 illustrates the principle used u 


drawing equidistant parallel lines with 
triangle 


the 


graduated 
E ] the edg 


the 


line of tee 


side of 


is 
AD 


grad 1 itions, AB 


square 
triangle wit! 


B Ca 


the 


nd 


en] 
i 


represents the angle between the edges ot 


A D’ 


the triangle and tee-square 
what I call the reference line and th 
ngle “ which it makes with A D is wha 
termine the distances between tl 
llel line 1a’, bb’, ce’ 


Having decided on a reference line A I 


the line Aa’ is drawn and then the tr 
gle is moved along the tee-squars 
he left unti! B coincides with the refer 
nee lin it B’, when the line B’l 
rawn | like manner the triangle 
nm d until the next mark | 
x 
\ 
\ 
\ 
~ 
O\ 
\ \ 
| 
a 
th 
| 
ta 
FFI FEI NE> 
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incides with the reference line at C’ and 
the line C’c’ is drawn. This process can 
be carried on until the triangle is about 
off the paper when it is only necessary to 
lower the tee-square and adjust it with 
the triangle so that a graduation coincides 
with the reference line when the edge of 
the triangle is over one of the previously 
drawn parallel lines, then the process can 


be continued. 


To SPACE THE LINES AT A DEFINITE 


DISTANCI 
To draw lines at a definite distance 
apart proceed thus: Rule the line aa’ 
and draw a perpendicular line ad which 


for the sake of accuracy should be at least 
three or four Lay off the 
point d so that ad contains an exact mul 
tiple of the desired distance between lines, 


inches long 


and then placing the triangle on the line 
AD 


equal 
which we will suppose comes to the point 


number of divisions 
referred to 


count from A 
to the multiple above 


D; then slide the triangle along the tee- 
square until the edge of the former passes 
D is not at D’ and 
the 


through the point d 


a line joining A and D is desired 


“reference line.” 


Using exact figures, suppose it is de 
sired to draw 31 lines in 3 inches, first 
draw the perpendicular ad—3 inches, 


then place the edge of the triangle over 
A B with a graduation at A, count off 31 
divisions; and, keeping track of the point, 
move the triangle as above described, and 
when its edge is over d. draw the refer 
ence line through A and the 31 division 
mark. 

Suppose we want to divide the line A C’ 
into n parts, we first rule the parallel lines 
AD, C'c’ through the ends of the line, 
and making a graduation of the triangle 
coincide with A, we mark off n divisions 
which, we will suppose, come to D; then, 
sliding the triangle along the tee-square, 
D crosses the line C’c’ at K and the refer- 
ence line is A K. 
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Having thus found these various refer- 
ence lines, the requisite number of lines 
or divisions can be made by advancing 
the triangle one division at a time and 
ruling or marking with a pencil or pen. 

Fig. 2 represents various sets of parallel 
lies with corresponding “reference lines” 
ruled at angles from 5 degrees to 175 de- 
grees, as shown. Each set of parallel lines 
ends at its “reference line.” A 45-degree 
triangle was used and it will be noted that 
starting at 45 degrees the spacing between 
and larger as the 


lines becomes larger 


“reference lines” approach the horizontal 


line 


ACCURATE RESULTS 


So extremely accurately can ruling be 
—— 


\ ae i ae 
\ 


, ee 
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necessary 60-degree lines could be drawn. 
The “reference line” was vertical, four 
divisions and two divisions respectively 
to each space being used in Figs. 4 and 6. 
Fig. 5 shows a section representing 
hard rubber. Here also a vertical “ref- 
ence line” was employed, one-division and 
two-division spacing being used respec 
tively for the light and dark portions. — 


REPRESENTING SCREW THREADS—USE OF 4 
Lonc, NARROW TRIANGLE 
Returning once more to the subject «f 
drawing the conventional screw thread or 
its equivalent, there are three methods 
that can be used: 
First—By a long, taper triangle A DE, 


shown in Fig. 7. AE is the line of the 





———— 
——_———_ 
— | 
— — 
———— 
A —_— 
\ a 
FIG. 7 RULING SCREW THREADS 


done by this method that it is easy to make 
certain kinds of sectioning, which require 
extreme perfection to present an appear- 


ance of uniformity. Fig. 3 shows a sec- 


tion representing squares. Here each set 
of cross-section lines were ruled without 
reference to other, but it will be 
noted that the lines meet at the horizontal 
lines at the top of the drawing. A verti- 
cal line was used as the “reference line.” 

A much more difficult cross section is 
represented by Figs. 4 and 6. Here we 
have regular hexagons between which are 
small triangles. This represents a cross 
section through a winding of many turns 
A 45-degree triangle 


each 


of insulated wire 
with 1/10-inch graduations was used and 
the tee-square was adjusted so that the 












































FIG, 3 
SQUARES RULED BY 


rHE GRADUATED TRIANGLE 


tee-square and the triangle is moved along 
it a number of divisions corresponding to 
the the The side of the 
screw is the “reference line.” 

This method is not practical for long 
screws because the triangle and tee-square 
have to be adjusted so often. 


size of screw. 


Use oF THE GRADUATED TRIANGLE 


The second plan is to use a graduated 
triangle and determine the “reference 
line’ as follows: Place the gratuated 
edge of the triangle on the line A D of 
the screw thread shown in Fig. 7, and ad- 
just the tee-square so that the triangle 
can be used to draw lines parallel to A D. 

Count off to the right from A a number 
the desired 


of scale divisions equal to 





FIG. 4 


HEXAGONS AND TRIANGLES 
RULED BY GRADUATED TRIANGLE 


\\ 


FIG. 5. 





FIG. 6. 
SAME AS FIG, 4. 
BUT ON SMALLER SCALE 


CROSS-HATCHING 
FOR HARD RUBBER 
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number of threads between 4 and B, then 

slide the triangle along the tee-square 
itil the point counted off cuts the line 
B at A. AC is the desired “reference 
1 


Us 
rhe third plan 1s to 
n be 
ngle, either side of t' 


oF A Bevet Device 


use a device which 


set to rule ‘ines at any desired 


screw being used 
“reference line.” Referring to Fig. 7, 
the of the 
nd .4CB the angle at which the 
set, CB 
uated edge of the ruler. 


'¢ is now lLne tee-square 


ulmg 
levice is eperesenting the grad- 


all 


constructed 


In order to make such a device at 
table be 
giving the size and pitch of screw threads, 


practical a should 


ngle of pitch line and angles at which 
set ruling device for different scale 


drawings 
I am fully aware of the fact that con- 


. lly 
generally 


ntional screw threads are not 


'rawn to size, but having worked out sev- 
eral years ago a method of figuring such 

table, I thought 1 would mention it. | 
that 


here 


lieve a complete table and ruler 


ich descibed could be used to 


as 


dvantage in many drafting rooms 





Lack of Uniformity in Phosphor- 
bronze Springs 


“hatiay: ” 
ssphor-bronze is usually specified 


mixture is rightly made, the spring 
nnot be surpassed by anything excep 


not, it is much inferior to a 


but if 
llow brass one 


Experience has taught that if the phos 





‘horus in rolled metal exceeds 0.05 per 
nt., the bronze is injured 
The greatest variation in ] 
iwn phosphor-bronze is caysed by thi 
n content \ bronze which tains 
vy 3 per cent. of tin is inferior t ne 
vhich contains 8 per cent., although both 
v be phosphor-bronze. On a int of 
difficulty in rolling or drawing phos 
bronze containing a high t ntent, 
inufacturers will substitute a lower p 
tage if it is possible to do it 
\ good spring should contain onl Dp 
tin and a very small quantity f 
isphorus 
Those who have had trouble with phos 
ir-bronze springs should scertain 
vhether r troubles are n sed by 
ibs f the necessar n I 
} r the pre sence T | ) 
prod 1 by Id-rolling $s 
rid. 
\n interesting innovation im coal-min 
x practice is reported, says -Vature, 


at Shamokin, Penn., 
substituted for 
\ plant for the manufacture 


of 


where at a colliery 


concrete has been mine 


timbering 


iS in course 


cement 


f these 
erection at Trevorton 


pr ps 
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Machine Painting pplied i 
: s sis i wed by a s« T at 
. +} , . on. 4 
By T. A. Sperry I s ul en | 
. = + ’ 9 NES ly " +h rd ; h 
Ve fe Ww nanagers seen i] e i c] yp] ¢ d \ ] 
what constitutes good painting lis fore t i l gen vy tl 
criminate between the diffe: g s of coats f v ¢ 1 < vediatel Phe 
finish required for different classes of ma isting 1s tl for from one hr 
chinery \ high-class machine e- hours 1 the f egins to irde 
quires a better sh than a ] notive or when it is bed down by a ft brush 
pump pump reauires ae niol nd - tJ felt ked in ben 
pum] a pu | require a evel sn and a piece I icavy SOaK¢ en 
than a laundry mangle, and the ist of zine (turpentine can be used, but benzine 
painting is nearly proportional » the is better) until smooth. It is then red 
finish required. I do not wish to urge n the usual mann ising single c 
cheap painting—in fact, | think we err on’ of colo i t of shellac, and e of 
the side of “che apness ) freque ntiv as color, a it C and Dali I Vat 
t is—but I’ve com » learn that while’ nish, or one of shellac ne of « r and 
maintaining present standards of finish, one of varnish, according to the depth of 
our machine painting is costing 50 per color required The painters’ knife and 
cent. more than it should; and this sav sand paper not used at all, except in 
ng can, in most cases, be effected by the exceptionally bad spi 
ise of the so called benzine process. Th In fairness the method it is but rig 
time element of this process, as compared to say that if castings are very rough or 
with the customary knife and sandpaper irregular the results ot as good as 
method is very strikingly illustrated by those uined by the use of the knife and 
the accompanying table, taken f i sandpape ut wit easonably rood 
> tf —_ 
4 & 2 = 
te < woe ng 
_ Me BOS; 
4 ; e sq =ctup ; On Benzine Pro 
“= ype and styl ea BSS5 Remarks eas Conditions 
>" 7 «0 at 
“4 £ sot 
S Sos 
L = 
H M H M H Mu 
Cent rank verhanging , - P — 
0 ll 2 s 4 26 ( Me. Castings, rusty 
a3 cyl.: slide val.: throttle . 
We xt H D. overhanging yl 15 20 10 30 6K Med, Castings, good finish 
slide val. ; throttle 
13° x 18 H. D.; overhanging cy! »w PD O . . igh. Castings, very dirty, 
slide val.; auto medium finis! 
. ‘ : over ring . : . Med. Castings, rusty, fine 
12° x14 Cent rank erhanging 16 21 13 50 7 4 is , 
cyl.: slide val.; throttle finist 

Med Castings, wavy and 

14° x QW H D a anging yl 16 65 1461 12 Mt) poorly cleaned. Workman 
slide va auto slow and green 

+ ” H D overhanging vl -. ,o4- 1 4 . Very rough castings, good 

is slide val. ; throtth : finish 

\verag: Castings good 
8x12" Band wheel, ! l finish. 

Filler got too dry and made 
66° x15" Band wheel 1] rubbing slow, fair finish 
COMPARISON OF WORKING TIME FOR PAINTING ENGINES BY OLD METHOD 

ANT BY BENZINE PROCESS 
p gine re } i ore pe 
r 
Middle West r “ 
In further exy I ver a p f 
i\ i tna ] \ thre wee! | pr ‘ d 
1 p es 1 \’ i tw \\ tl ld ] 
é at If S ce sp while The ’ , j ] 
1-meth es S le by had neve I ew 
° P } 
protessiona n pa s - —EEE 
higher wag With p rers Ay { é n will eld 
1 mate lly Y ? n Japar O12 The buildings 
1,1 1, a ’ 
able tor t \ t he e7 ter rt ernime ice 
tim l y i tw 0 \ ? trial 
quality . sn . building ‘ chiner) nd ctric 
+] sail ae a , 
} ple nci ~ building port : } Iding larine 
a hhir rit > 
& r rod ding oO the irge 
nplet | ping ] d I : : 
} i ! building t it the exl n nas 
sht portions ready for vs 
. : not beet ( th nnanc epart 
As the be e process ' » t 
, . nd ky ! a thoriti ire 
nany | g1\ t mn Drier as 1 low Ch ment an p 
] } . Oo } } +} ‘ ; 
sting prim d with ordn vp , reported to have agres to hold xhi 
soon as it comes from the { d re bition within in the vicinity of Tokye 
vent its rusting. When idly aint, it nd the | Mu ipal ¢ neil recently 
C ered with the 1sual filler voted nditiona contribution if 
] with ft rpe nt ‘ ¢ S tt ist ST. SO0.00 cf f i” 
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Diagrams versus Formulas 


On another page will be found answers 
under the same 
Barth, Henry 


to our recent editorial 
title as this one, by Carl G 
Hess and E. W. Roberts. 

We may say at once that in accusing us 
of not grasping the diagrams and formu- 
las of Mr. Taylor’s paper as preliminary 
steps to the construction of special slide 
rules, Mr. Barth is just, and he success- 
fully defends his own use of formulas 
because they have a purpose and are, in 
fact, the laying out of his 
slide rules. Although, however, Mr. Barth 
is successful in defending his own use of 
formulas, we are unable to see that he is 
successful in defending their use in the 
cases which we had in mind when writing 
the previous editorial: He has success- 
fully pointed out not that our contention 
is untrue, but that the illustration which 
we cited was unfortunate. The case 
which we had in mind, and for which we 


necessary to 


unwisely selected Mr. Barth’s formulas 
as an illustration, is one in which the 
diagram obtained directly from the ob- 


all the information at 


form 


servations gives 
for convenient use. 


Mr. Barth’s ar- 


hand and in a 
We are unable to see that 
gument applies to this case or answers our 
the formula 


contention that in such a case 
is superfluous 

\Ir. Hess defends the formula as a 
means of determining which one of several 
possible lines is most probably the true 
one—the formula being used in a sort of 
refining process to locate the final lines 


chosen with greater accuracy than is pos- 
sible by merely drawing a smooth curve 


between more or less discordant plotted 


points. The argument is sound if such a 


refining process is advisable, which we 
doubt If the 


plotted points which results from the di- 


discordance among the 
of the observations is small, 


the 


rect plotting 


a resulting smooth curve drawn by 
located with all necessary ac 
the other hand, if the 


large, we much 


eye may be 
curacy; and, on 


discrepancies are very 
doubt the worth of any refining process 
to them. When it is possible to 


draw several lines among the plotted ob- 


applied 
servations, far as 
the fairly 
used, the conclusion to be drawn is that 


any one of which, so 


eye can determine, may be 
the experiments do not justify any dog- 
the exact location of the 


line, either because they were not strictly 


matism as to 
accurate or because the subject experi- 
mented upon does not permit of accurate 
mathematical 


investigation. To apply a 


refining process to the determination of 
the most probably correct curve in such a 
case is, it seems to us, somewhat analo- 
gous to the use of an unnecessary num- 


ver of decimal places, as it is an attempt 
to secure accuracy beyond that justified 


by the data at hand 
We are not prepared to admit that a 
pocket-book based on diagrams would be 
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The matter is not one to be 
decided offhand, as the comparative cost 
would have to be considered, of course; 
but we have a very decided feeling that 
such a pocket-book, if it could be sold at 
a reasonable price, would prove to be a 
very popular publication. True, the use 
of diagrams in place of formulas would 
increase the amount of paper necessary 
and the bulk of the book; but, on the other 
hand, the diagrams would replace many 
tables as well as many formulas. Such a 
book would, we have no doubt, be larger 
than existing pocket-books, and probably 
could not properly be called a pocket-book 
at all; but, for that matter, many of the 
existing pocket-books are scarcely such 
in any true sense. As time has gone on, 
the books have increased in volume, but 
the old name has been retained until it 
kas almost lost its significance. We be- 
lieve that the advantages of diagrams 
would justify a reasonable increase in the 
size of the resulting book. 

We are unable to see the significance of 
Mr. Roberts’ criticism. Except in such 
cases as those of Mr. Barth, which cer- 
tainly are not average ones, we are un- 
able to recognize the usefulness of know- 
ing that a given curve is hyperbolic in its 
nature, nor are we able to see why a 
diagram cannot be carried beyond the 
limits of the experiments as well as a 
iormula. As a matter of fact, it is 
commonest thing in the world to so ex- 
tend a diagram. We are, in fact, unable 
to see how a formula derived from a 
diagram can tell any more than the dia- 
Just as water does not rise 


unsalable. 


+} 
tne 


gram can tell. 
above its source, and just as the strength 
of a chain is determined by that of its 
link, so a formula based on a 
diagram cannot give more trustworthy re- 
sults than the diagram itself. 

To sum up, our contention is that when 
is a means to a useful result, 
regardless of what that result may be, 
the formula is justifiable; but that when 
the formula, instead of being a means, be- 


weakest 


a formula 


comes an end and gives no information 


beyond that given in a diagram, it rep- 


resents wasted effort 





Selecting Men for Our Consular 
Service 


The examination of applicants for ap- 
pointment to the consular service, which 
was recently held in Washington, is said 
to have produced results that are highly 
This 
examination was the first to be held un- 
der an the 


act passed by 


gratifying to the State Department 
order founded on 
last 
the 
twenty-one designations 
States 


executive 
the 
reorganization of 


Congress for the 
service, 
made 

time 


consular 
were 
from this 
have less than their proportionate repre- 


and 
eleven which at 
sentation in the service. From more than 


hundred applicants desiring to take the 
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examination twenty were selected, after 
careful inquiry, as being best qualified for 
the work expected of consuls, and of this 
number ten successfully passed the exam- 
ination. As there are several more va- 
cancies to be filled, another examination 
is shortly to be held, probably during the 
month of July. 

The consular examination is oral and 
written, the object of the oral test being 
to determine the business ability and nat- 
‘ural fitness of the candidate, his alertness 
and general information upon contempo- 
rary matters. The examinations are di- 
vided into eight subjects, which, with 
their relative weights, aggregating 20, are: 
Modern language—French, German or 
Spanish—4; natural, industrial and com- 
mercial resources and commerce of the 
United States, 4; political economy, 2; in- 
ternational, maritime and commercial law, 
3; American history, government and in- 
stitutions, 2; political and commercial 
geography, 2; arithmetic, 1; modern his- 
tory (since 1850) of Europe, South Amer- 
ica and the Far East, 2. 

A summary of the examination already 
held shows that the questions asked were 
all of a practical nature and well adapted 
to bring out the important facts with 
which men qualifying as consuls should 
be acquainted. Referring to the charac- 
ter of the examination, the New York 
Evening Post says: 

“Critics of the new order of things in 
the new consular service have been dis- 
posed to make light of the announcement 
that this examination would be practically 
a civil-sevice examination. With the ex- 
ception of the oral examination the test 
was practically the same as that required 
of candidates for the civil service. The 
whole machinery of the civil-service com- 
mission was used to conduct this examina- 
ton. Mr. Kiggins, the chief examiner of 
the civil service, was a member of the 
board of examiners; the other two being 
Mr. Wilson, third assistant secretary of 
state, and Mr. Carr, chief of the consular 
bureau. The same forms in civil- 
service examinations were utilized in the 
consular examination, and the indorse- 
ments of the various candidates were not 
before the board of examiners at any time 
while the test was in progress. 

“Each candidate selected a 
which was written at the top of his paper, 
and when the written part of the examina- 
tion had been completed and the candi- 
dates came before the board separately for 
the oral quiz, they were called for by 
numbers, the examiners not even knowing 


the States candidates 


used 


number, 


from which the 
hailed 
“Civil-service examinations are compet- 
consular examination was not 
Personality 
work of any consular 


itive Phe 

competitive. plays an im- 
portant part in the 
officer, and it was for this reason that the 
examination The 


in its oral examination of the candi- 


was arranged. 


era! 
nail 
1 ara 


addressed itself to discovering the 


dates 
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character, disposition, address, manners, 
health, personal appearance, readiness, 
judgment, discretion, resourcefulness, cur- 
rency of information, experience and busi- 
ness capacity of the candidates. A man 
might easily pass a perfect written exami- 
nation and yet, because of his personality, 
be unsuited for consular work. The oral 
test serves as an effective barrier against 
this class.” 

Of the ten men who are soon to be ap- 
pointed to their respective positions six 
are under 35 years of age and three under 
30. The eldest is 43 and the youngest 26. 
In the majority of cases the salary at- 
tached to the positions they are to fill is 
$2000 per annum, the executive order re- 
ferred to above limiting appointments 
from outside the service to positions pay- 
ing $2000 to $2500 yearly. Each of these 
men has had considerable business experi- 
ence, a few have already seen service in 
the field, and several have traveled ex- 
tensively in foreign countries in the in- 
terests of manufacturing and mercantile 
establishments. 





A Great French Machine Tool 
Works 


According to Consul General F. H. 
Mason, of Paris, there has recently been 
organized in Paris under the presidency 
ot M. de Dion a corporation with a cap- 
6,000,000 ($1,158,000), to 
undertake the manufacture of machine 
tools, especially of the type which are e»- 


ital of francs 


sential in the manufacture of automo- 
biles. 

Mr. Mason continues his report thus: 

The original supremacy of French man- 
ufacturers, the perfection of their work 
in the construction of high-grade motor 
vehicles, is generally conceded. But with- 
in the past two or three years certain of 
the best makers in Great Britain, Belgium, 
Germany, and the United States have be- 
gun to compete seriously even in the best 
class of cars for touring and ordinary 
purposes. It becomes, therefore, evident 
that in order to maintain the competi- 
tion and continue the present export of 
amounts in value, 
roughly, to 100,000,000 ( $19,300,- 
per annum—French manufacturers 
must economize at every point and keep 


automobiles—which 
francs 


000 ) 


their industry as closely as possible within 
their own control 

Thus far the French automobile facto- 
ries have been equipped to an important 
imported from 
notably the United 
The official statis- 
machine 


extent with machine tools 
several countries, 
States and Germany. 


7 ¥ - + 7 . 
tics do not classify separately 
tools used for automobile construction, 


and for other purposes, but it is a mat- 
f 


ter of common knowledge that most of 
the automobile lathes, gear cutters, boring, 


milling, and finishing machines used by 


047 


rench motor car mamnutacturers are 


the F 


ot American or German origin. 


IMPORTATION OF MACHINE T6OLS 


The French statistics show importations 
in 1905 of 12,174 metric tons of machine 
tools, valued at 18,261,653 francs ($5,524,- 
499), of which 6125 tons, or about half, 
came from Germany, 2424 tons from the 
United States, 2159 tons from Great 
Britain, and the remainder from Belgium 
and Switzerland. These, however, are 
custom-house 
to weight, but far below the fact in re- 
spect to values. A financial authority, Le 
Credit Mutuel, estimates the actual value, 
imported machine 
tools put into the French automobile 
manufacture in 1906 at 25,000,000 francs, 
or $4,825,000. 

To obviate this heavy drain upon the 
automobile industry, cheapen the cost of 


figures—correct in respect 


including duties, of 


equipment, and keep the whole economy 
of that important branch of manufacture 
more completely within French control 
are the purposes of the new enterprise. 
The incorporators and stockholders in- 
clude some of the best-kno'vn names in 
thedFrench automobile manufacture, and 
its capital had been fully subscribed be- 
fore the scheme became publicly known. 
It will-establish works for the construc- 
tion of such machine tools as are not pro- 
tected by patents, and presumably seek to 
acquire rights to manufacture under such 
and ‘over 
This 
dangerous competi- 
makers of 


patents, domestic foreign, as 
devices which are deemed essential. 
will create the most 


machine-tool 


tion that ‘the 
America have ever been called to meet 
in France. The import duty on such ma- 


chinery ranges from 17 to 70 francs per 


100 kilograms ($3.28 to $13.51 pet 
yrding to weight of machine, 


flexible ena 


pounds) acc 
but the French tariff is a 
ment and can be modified to meet any ex- 





isting or future relation between home 
supply and actual demand 

Though the workings of any trust 
are hard to fathom and too much 


should, in consequence, not be 
accorded indications, it is re- 
that the Majestic distillery at 
Haute, Ind., which was equipped 
alcohol make de- 
a large scale, is still 
little 
near 


credence 
surface 
ported 
Terre 
by the 
natured alcohol on 
idle and there is prospect of its 
starting up in the future. The In- 
dustrial Company, formed by the trust to 
place the denatured alcohol on the mar- 
ket, is said to have found that the product 
yet. 


trust to 


cannot compete with gasolene as 
Another trust plant, the Atlas distillery at 
Peoria, I1., f 
blast, using 7000 bushels of corn daily in 
yf the denatured product, has 
ushels a day. It is 
} 


which was running in full 


the making 
ywn to 2500 | 
it the Majestic plant will 


i idle until fall 


been cut d 


e Al- 


lowed to rem: 








May 2, 1907. 


AMERICAN MACHINIST 


New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 


THE LATEST INFORMATION 


Drilling and Milling Machine spindle runs in a bronze taper sleeve fitted 2 is graduated in degrees through the en 





in a cast-iron sleeve provided w.th means _ tire circle Ihe equipment includes a drill 





























lhe half-tones illustrate a new machine ©f compensating for wear The end plate which is bolted to the surface of the 
designed for doing a variety of drill-press thrust is taken by a ball bearing as in table when drilling operations are to be | 
2nd. vertical-miller work As will be dicated The hole for end mills and performed, and a_ swiveling vise with 
noticed, the table of this machine is chucks is No. 7 Brown & Sharpe taper. graduated base. The table measures 6x18 
mounted on a cylindrical support which 1s {he drill guide, which is shown in place’ inches, has a transverse movement of 10 
' 
FIG. 1 DRILLING AND MILLING MACHINE FIG. 2 
carried by the column and graduated to lig. 1, is brought into service when inches and an in-and-out moven i 6 
allow the table and saddle to be tilted to laying off and drilling holes in dies, jigs, inches. The head has a vertical adjus 
desired angle Longitudinal and and other work where the holes are ré ment of 8% inches and the spindle ver 
cross movements of the table are obtained quired to be at certain definite distances tical movement of 3 inches The diam 
by means of screws fitted with graduated zpart. It is also used to prevent the drill eter of the largest piece that can be 
dials, which permit the operator to set the from running to one side when entering drilled is 15'4 inches. The builder is the 
table accurately when laying out work and — surfaces that are not at right angles to the W. B. Knight Machinery Company, St 
arious operations Th drill The circular table shown in Fig Louis, M 











with Tilting Table 


1 


[he half-tone shows a drill press 
equippe with a table which may be 
tilted and clamped in any position ahout a 
horizontal axis, and as the table has the 

feature of being capable of being 
rotated about an axis located in a vert 
cal plane, it will thus be easy to drill 
work at any angle without removing it 
from the table [he makers of this, The 


Gen \lanufacturing Company, of Elk 
hart, Ind., are prepared to fit this table to 
ny driller by boring out an arm to fit 

















UPRIGHT DRILL WITH TILTIN( TABLE 


the vertical column. It can also be furn 





ished with their regular 21-inch upright 
drill 
A 32-inch Lathe 
[he 32-inch engine lathe shown in the 
accompanying half-tone is one of a line 


36-inch size of which 


of heavy tools, the 


was illustrated in these columns at page 


521, Vol. 29. The spindle of this machine 
has a front bearing 534 inches diameter 
and 9'%4 inches long; a hole 2 11/16 inches 
diameter is bored through from end to 
end. Both front and rear boxes are of 


bronze, taper and split and provided with 
at 
The thrust 


either end for ad 
is taken on 


square-thread nuts 
justing for wear 


bronze and tool-steel rmgs, the latter being 


hardened and ground. The spindle is 
back-geared in the ratio of 15 to r. With 
a single-speed countershaft 10 spindle 


to 350 revolutions 
per minute are The change- 
gear box is of the sliding-gear type, and a 


speeds ranging from 3 
obtained. 
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clutch between the driving sh 
makes it 
Che 


positive 


and the lead 
threads « 


screw easy to cu 


yf special pitch mechanism 
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Ready Drafting Instrument 








of the gear box similar to that show ——_ a with il . 
in detail in connecti with the 36-inch = oe Gtougees § sa scal 
s yrotract compas WI] 
used as mpass pit s placed 1 
2 F rotcl "TY ft pe 
: , f 1 im s, et being indicated b 
= 4 t numet 2 2 a p \ t 
‘ hok The inter 3 i 
a t \ e us i vi" rele 
0 ) “3 ti 7 8 rT 1 | 
A on, B 
é I j 
J 
READY DRAFTING INSTRUMEN 
athe referred In addition to the usual diameters of '4, 34, 244 inches, and so 
range of threads, spirals of one turn in on, the series being spaced at % inch it 
1 inch to one turn in 12 inches may be tervals. In making a circle whose diam 
cut. The apron is of the double-wall box eter is in sixteenths, the inches and 
form and bevel-gear driven. When either quarters are located in the row of pen 
the cross or longitudinal feed is in, the holes, then the pivoting pin is moved to 
lead-screw nut is automatically locked in the left of the zero notch, each notch in 
open position and vice versa, so that the creasing the diameter by 1/16 inch. The 
same feed and either of the othe large holes tangential te the central row 
feeds cannot be engaged at the same enable the paper to be seen immediately 
time. A friction binder controls either @dvance of the pencil point, this being a 


hand-wheel pinion may be 


threads. \ 


feed, and the 


disengaged while cutting 


taper attachment is fastened to the rear 
of the carriage. I[t will turn tapers up to 
4 inches per foot .nd 24 inches long, and 


is graduated both in inches per foot and 


in degrees [he carriage bridge is 12! 
inches in width and of trussed form. 
Slots, front and hack, are provided for 


the 


Sinder for facing work 


clamping work to carriage, and there 


6 also a carri 


ine 


[he compound rest has power feed in all 


convenient feature when an arc is being 


drawn, connecting the two sides of an 
angle [The instrument is made of alu 
minum and measures 6'4x2% inches, It 


is the Ready Manufacturing 


( mnpany, Rochester, N 4 


made by 


A Conbined Seidine and Back- 
geared Drill Press 


In 


tween the regular 


be- 


ensitive drill and even 


the belief that there was a gap 

















and 1s 


angular ) 


Che 


directions (cross and 


cross-feed 


graduated m degrees 
screws are graduated Che tailstock has 
a pawl engaging a rack cast solid in the 


bed, thus preventing slipping when under 
The lathe built 
Manufacturing ( 


heavy duty is by the 


New 
New 


Haven “ompany, 


Haven, Conn 


LATHI 
the lighter drills with back gears, the 
Francis Reed Company, of Worcester, 
Mass., has brought out the type of drill 


illustrated herewith In the aim to retain 


good features from each type this drill 
s fi back geared with a ratio of seven 
to on » as to drill up 17/16 inches 
when desired; but throwing out the gears 








leaves as powerful a sensitive drill as will 
be required 

[They have a newly designed automatic 
teed with three speeds, from 0.009 to 0.014 
inch for each revolution of the spindle, 
and with a countershaft speed of 450 revo- 
lutions per minute. This will give a feed 
of 10 inches a minute. 

The countershaft is 
machine and drives the upper cones 
through bevel gears. By making one of 
these of rawhide, quiet running is as- 
Each spindle is also independent 


mounted on the 


sured. 




















SENSITIVE AND BACK-GEARED 
DRILL PRESS 


COMBINED 


both in drive and feed, the latter belting 
back to its spindle so that the feed stops 
The driving 
inches wide. 


whenever the spindle does 

belt is straight and open, 1% 
a bearing I inch in 
and a feed 
with a 


Che spindles have 
through the quill 
niches, together 


sliding head on 


diameter 
movement ot 0 
4-inch adjustment of the 
the column 

he back gears ar when not 
engaged, and any set can be thrown in or 
out at will, so that one spindle can be 
running back geared and drilling up to 
the full capacity of the machine, while the 
the 


stationary 


next may be used on most sensitive 


work 
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The table is adjustable in hight, can be 
swung around the column at will, is coun. 
terweighted so as to be easily handled, 
and will drill to the center of a 16-inch 
circle 





Fly-wheel Hub Troubles 


By Geo. H. JoHNSON 


After reading the discussion on the 
merits of the Haight fly-wheel joint I 
could not help (in view of some experi- 
ences) but conclude that the present de- 
sign of wheel centers is just as susceptible 
of criticism. 

Recently, one of 18-foot 
wheels on the crank-shaft of a 
overloaded engine began to show signs of 
distress and started to move on the shaft. 
3y putting in the 3-inch hub bolts hot we 
could hold it for a time, but in about a 
week it invariably became loose. The hub 
was of the usual 4-bolt design with about 
a I-inch space between the two halves of 
the hub, the keys being in one-half of 
the hub only. To confirm my suspicions 
I had a small space trued up between the 
two faces of the hub, and very carefully 
fitted in a piece of %-inch copper rod 1 
inch long; this was then fastened in place 
with sealing after having been 
measured with a micrometer. When the 
wheel again became loose the piece of 
copper was taken and found to be 
only 0.92 inch long instead of 1 inch. 
[his showed that one-half of the wheel 
had turned as rotated nearly one-tenth of 
an inch. This wheel was finally cured by 
fitting liners between the hub faces. 

A wheel of similar design in No. 4 mill, 
16 feet in diameter with a 30-inch belt on 
it, failed by breaking three spokes at the 
hub, all on the half of the hub which 
carried the key. The present wheel in 
this engine is planed across both hub and 
rim and by good careful machine work 
the faces of the hubs meet when the shaft 


balance 
heavily 


our 


wax, 


out 


is gripped hard 

I am rapidly coming to believe that 
cast iron for fly-wheels of any size is in 
much the same class as the lap joint for 
Why not use steel plate, as I be- 
lieve the German builders do? 

Again, an 8-foot exceptionally heavy 
balance wheel on a 12-inch shaft running 


boilers 
some of 


at 280 revolutions per minute and sub- 
jected to continuous heavy shocks de- 
veloped cracks in nearly every arm. This 


wheel was about one year old and looked 
It was replaced by another of the 
same design, and inside of three months 
in much the same condition as 
its predecessor. These wheels were of 
the old, familiar, heavy-rim, heavy-spoke 
and heavy, solid-hub type, a design that is 
criminal. The cure in this 
was to cut the hub into six pieces. 
finish it both inside and out and shrink 
on hoops of 4-inch square steel forged 
from the solid. There is no guess-work 


good 


this was 


case 


almost 
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about that wheel know about 
what load is on those spokes. 

The spokes of a belt wheel that “let go’ 
in No. 4 spread open and sideways about 
4 inch, showing the great initial strain 
that the wheel was under from shrinkage. 
This condition, I believe, exists in many 
of the cast-iron wheels at present in use. 
I may be a bit “raw” on cast iron as a 
material for fly-wheels of large diameter, 
but in view of the above I think it is de- 
served. We have one wheel running 
which weighs about 45 tons and is a 
credit to its designer. He cut the wheel 
in five pieces and used each piece to hold 
the joint of the piece next it. This I 
know is not new, but it looks about right 
“from the street.” 


now, we 


, 





Bread from Brick-bats 


If somebody should announce that he 
had discovered a_ substance’ which, 
sprinkled upon a peck of builders’ sand, 
would change it into a dozen cut-glass 
tumblers, we wonder if the daily papers 
would proclaim the discovery in all se- 
riousness and print two-column pictures 
of the discoverer, as they are doing of 
John Elmore, the alleged discoverer of a 
compound: which, sprinkled upon ashes, 
“causes them to burn with a fiercer heat 
than the best bituminous.” 

John is “so illiterate,’ one of the arti- 
cles states, “that he is compelled to seek 
assistance in writing to drug houses for 
his ingredients”; but in our opinion John 
knows a good deal more than the news- 
paper man who prints John’s portrait on 
the front page of a metropolitan daily, 
with a two-line title, turn-over story full 
of such rot as: “He has without doubt 
Or question created a chemical compound 
which is bound to have a tremendous 
effect on coal production so long as coal 
is used as fuel.” “He has not even an 
elementary knowledge of organic chemis- 
try, and yet he has discovered a combina 
tion which the most eminent chemists in 
the world have been seeking for years.” 
We say “knows more,” because it could 
not be that the publishers of such papers, 
knowing better, would let such misleading 
twaddle appear in their reading columns 
even for money. 

Of course, the man invented 
nor found anything of the kind. Ashes, 
except for the modicum of unburned coal 
unwittingly removed with them, are ab- 
solutely incombustible. If John has found 
anything outside of carbon or hydrogen 
or some of their compounds which will 
burn, he might as well use sand or any- 


has not 


thing else for a wick as ashes, and save 
buying the initial coal. The announce- 
ment that such a substance, commercially 
available, had been discovered, would be 
the announcement of 
continent on 


equivalent to 
discovery of another 
much explored sphere. 

The only harm that comes from such 
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articles as these, aside from making their 
promoters and publishers ridiculous, is the 
divorcing of still more ignorant and trust- 
ng dupes from their good money through 
apparent indorsement which the al- 
discovery from such a 


the 
leged 


presentation.—Power. 


receives 





Forging-press Dies for Rail 
Tongs and Wrenches 


By PRESSMAN 


There are two classes of presses in 
forging-press work, one that has a fric- 
tion clutch so the press can be started or 
stopped at the will of the operator, while 
the other runs continuously. The friction- 
clutch much wider 
range, from the fact that it is under per- 
fect control at all times, and can be 
stopped instantly if the work requires it. 

Making the rail tongs, shown at A, Fig. 
1, or the rail fork at B, requires a press 
with a clutch to punch the rivet hole and 
the machine must be 
stopped to get them in and out of the dies, 
and also in bending the jaws of the tongs 
and riveting them together. 


machine covers a 


cut the slot, as 


Tue Dies Usep 

Handles on tongs and forks 
drawn under a steam or beam hammer, 
nd come to the press, as shown at C and 
D. The special dies for rail tongs are 
at E to K. E and F are combina- 
work the jaw down to Ix1¥4 
ordinary flat die is used for 


7ret 
hrst 


are 


shown 
ion dies to 
inches. An 
the top, but overlapping the bottom die at 
least 11% inches on the front and back. 
This cuts the shoulders for the eye. When 
the right 
bent and 


to size, they are sheared off to 


length. They are then punched, 





"i 


thrown aside, as the riveting is done after 
’ all finished. 
The dies for rail forks are shown from 
L to R, being a pair of flat dies, swaging 
dies, and the punch and die for the slot 
The rough end is cut and chamfered 
the shears, which should be kept 
sharp to do the work right. 
The punch P is generally made flat, but 


it is 


if made fish-tail shape, as shown, 
much easier on the machine, on the punch 
and the die, and does the work better if 
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nything. The steel chilled by the 


time it is ready to slot, and the fish-tail 


gets 


pattern cuts much the easier of the two. 

a shop to get out 15,000 
of various kinds on short 
our 


It takes quite 
*k wrenches 
and 


notice, this is where forging 


presses came in very handy. Two presses 
made from 600 to 800 per day, and it did 


tt take long to fill the order 
FORGING WRENCHES IN THE PRESS 
Wrenches 


made on present a 


a pre ss 


A 
B 
am2/ (cma 
l 1B 
ie oh érxD) 
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at appearance if the dies are kept in 


good shape, and the operator is careful 


I he handles are 


beam or steam hammer, as 


about his work 
ut under a 
the press is not quick enough for 
but, 


class of work. The dies are simple, 


1 


ke other press dies, they must be made 
right and set right in the machine. 


‘ 
ee 4 


One set of dies will make four sizes of 
jaws by changing the punch and punch- 
die once. This is accomplished with 


blocks which spread the jaws or squeeze 








ring dies H and 7, 


punch-die block D is 


them together in the 
after punching. The 
the most important, as the punch die and 
gage ring must fit accurately, else the slot 
in the jaw will not come straight, and this 
causes a lot of trouble 

Block E is dovetailed and just slips in 
the block the 
top of E Both are fastened to the block 
by 4@ cap screws 
Dies G 


same as G, which is set on 
J shows the whole ar- 


rangement should have at least 
¥%g inch clearance, as the punch spreads 
the hot stock the 
tight it will sometimes pull the punch out 
of the socket too 


straight. By the J it can 


and jams it in ring so 


when the sides are 
arrangement of 
be seen little trouble to 


change the punch die and ring, and still 


that it is very 


keep the same center as when first set 
The punch is shown at C. A blank for 
single-end wrench is shown at L. At M 


is a blank for double-end wrench as made 


with these dies 





Officials of the Northern Rail- 


way have completed plans for the substi- 


Great 


tution 
eration of trains through the Cascade tun- 


of electricity for steam for the op- 


nel, one of the longest railway tunnels in 
the country The 
plant will be obtained about 35 miles from 


energy for the electric 


the tunnel, where large water power can 
be developed. By construction of about 
and half miles of waterway it 
will be possible to 140 
feet, which will supply all the power that 
can possibly be needed. Under the direc 
tion of President Hill the electric plant 
will be constructed in two sections, each 


two one 


obtain a head of 


one independent of the other, so that in 
case of a failure of a portion of the plant, 
The Great Northern 


tunnel through the Cascade mountains is 


the rest can be used 


built through solid granite. From portal 

— 

L N 
r “T 

4 
) 

Ms O 

| 0 he 


to portal the tunnel is 14,400 feet long, or 


between 2% and 3 miles [he grade is 


about 1.7 per cent., one end being 240 feet 
higher than the other. It is possible for 
trains running down grade through the 


tunnel to run through by gravity, without 
When electric service 


the use of steam. 
is installed locomotives will still run 
through it as now, but not under their 


own he whole train, locomotive 
and all, will be pushed through the tunnel] 
by electric motors.— Electrical World 


steam 
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New Publications 
sivess TELEGRAPH Conz. Compiled by 
th Business Code Company. 320 
154x7%4-1rch pages lhe Hill Pub 
lishing Company, New York and 


London, Price, $7.50 


lhe code words employed in this, sys 


tem of ciphe r are formed on the root and 


terminal system, each root and terminal 
heing employed many times, but in dif- 
ferent combinations [he result is. great 


flexibility and compactness, especially in 


the numerical portion of the code, as by 


it every consecutive number from zero to 


999,999, every consecutive amount in dol 


lars from I to 27,999 and every consecu 


tive amount in pounds sterling from 1 to 


10,999 may be telegraphed in a_ single 


\nother advantage of the root and 
that in most 


word 


terminal system 1s cases 


errors of transmittal may be corrected 


being comparatively few roots and 
may 


| here 
received 


and ter- 


terminals, a code word as 


he easily divided into its root 
minal, and the two may then be compared 
with the comparatively brief list of roots 
terminals the vol- 


The comparatively small number of 


and which concludes 
ume 
roots and terminals makes it possible that 


they conform strictly to the requirement 


that they be telegraphically unlike, and 
thus again reduce the chance of error 
While much smaller than most similar 


publications, the code contains a million 


and a half coded words and phrases 


MIANUAL OF EXAMINATIONS FOR ENGIN 
EERING Positions. By M. H. Lewis 
and Milton Kempner. 685 6x8% 
inch pages. The Engineering News 
Publishing Company, New York 
Price, $5. 

The removal during recent years of 
many thousands of positions in the Fed- 
eral service as well as in that of many 


States and municipalities from the domain 


of politics to that of the merit system, and 
the fact that many of these positions re- 


quire expert knowledge which is tested 


so far as possible by means of exam 


inations, has led to the preparation of this 
examination papers 


volume of previous 


and of typical questions and answers re 
lating to the examinations for civil engi- 
neering positions. The book contains sev- 
volumes and, while cover- 


for 


eral parts or 


ing more specially examinations en- 
gineering positions in the service of the 
city of New York, it also includes papers 

the Federal Gov- 
ernment, including the Panama canal and 
the United States navy, New York State, 
Boston, New Orleans, and other cities. 
The book is intended chiefly as a guide to 
those taking the examinations, regarding 
they may 


in the civil service of 


the sort of questions which 
fairly expect to be called upon to answer; 
yn to this it contains a résumé of 
which 


im additi 


those fundamental formulas occu- 


pants of the various positions should have 


at their fingers’ ends 
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\n EXTENSION OF THE Dewey DEcIMAL 
CLASSIFICATION APPLIED 
INDUSTRIES. By 
Good- 
enough. 72 6xg-inch The 
University of Illinois, Urbana, III. 

\n extension of the Dewey decimal sys- 


SYSTEM OF 
rO THE ENGINEERING 
L. P. Breckenridge and E. A. 
pages 


tem of classification to mechanical engi- 
neering was published by the University 
small 


several ago in a 


[his pamphlet 


of Illinois years 


pamphlet of six 
met with an immediate demand and was 


pages. 


reprinted in four editions, each being an 
The 


present publication, which is bulletin No. 


enlargement upon the preceding one 


> of the engineering experiment station of 
the university, extends the classification 
until it has been made to cover with fair 
completeness the entire ground of engi- 
neering industry. The subject of indexing 
periodical technical literature is one that 
will not down, and the authors of this 
pamphlet have done a genuine service in 
its preparation. The publication follows 
an extensive trial of the Dewey system 
in the university, the mechanical engi- 
neering department of which has a card 
index of current periodical literature which 
now contains 20,000 cards Experience 
shows that there is seldom any doubt as 
to the proper class number for a given 
card, and for such miscellaneous uses as 
the filing of blueprints, catalogs, clippings, 
photographs and other illustrative class- 
room material the system has been.found 


The 


explanation of 


pamphlet 
the 
Dewey system and gives all the informa- 


thoroughly satisfactory 


contains a_ general 


tion needed for its intelligent use 





Personal 


J. S. Watson, manager of the Link-Belt 
Company's drive-chain department, sailed 
Hamburg-American 
April 25 

visit the 


for Europe via the 
line steamship “Amerika” on 


While Mr. Watson 
chain-making plant of Hans Renold, at 


abroad will 


Manchester, England. 

Frederick S Allen, 
patents at Washington, has tendered his 
resignation to the President to take effect 
Mr the head 
Patent Office continuously 


commissioner of 


June 1. Allen has been at 


f the since 
i901, and severs his connection with the 
office to resume the practice of law. 

Fred A. Geier, president of the Cincin- 
nati Milling Machine Company, has been 
elected president of the Bickford Drill and 


‘fool Company, Cincinnati, O., to succeed 


t{. C. Hoefinghoff, recently deceased. Mr. 
Geier has appointed Frank Huschart his 
assistant and general manager. Mr. Hus 


chart was formerly with the Marshall & 
Huschart Machinery Company, Chicago, 
Ill. He resigned from that firm some two 
years ago on account of his health and has 
recently returned from a trip around the 
world, with renewed health and energy 


od 
— 
w 
Me 
nN 


1907. 
Obituary 


Thomas B. Riter, president of the Riter 
Conley Manufacturing Company, died at 
his home in Pittsburg, April 23. Mr. Riter 
was the of the Riter- 
Conley Company, this large concern grow- 
ing from a small machine shop started by 
Mr. Riter in partnership with John H 
Conley. 


one of founders 





Business Items 


On May 1 the New York office of Robert 
W. Hunt & Co. was moved from 66 Broadway 
to the West Street Building, 90 West 

The Simplex Manufacturing Company has 
removed its offices to the tenth floor of the 
West Street building, Cedar and Albany 
streets, New York. 

W. Gerhardi Works, Ludenscheid, 
phalia, Germany revising their 
files, and would like to receive catalogs from 
American manufacturers and dealers. 

The Stoever Foundry and Manufacturing 
Company, Myerstown, Penn., maker of pipe 
threading and cutting machinery, has moved 
its New York office to Room 1101, West Street 
building, 140 Cedar street. 


street 


West 


are catalog 


The Norton Grinding Company, Worcester, 
Mass., manufacturer of cylindrical grinding 
machinery, bench and floor grinding ma 
chinery, universal tool and cutter grinders, 
is erecting a building which will double its 
present capacity. 

The Jacobs Manufacturing Company, Hart 
ford, Conn., reports an enormous demand for 


its drill chucks, making it necessary to run 
the factory five nights a week until nine 
o'clock in the endeavor to more promptly 


supply the demand. 

The Norton Company, Worcester, Mass., 
and Niagara Falls, N. Y., manufacturers of 
grinding wheels made of alundum and other 
abrasive specialties, is to erect a large addi- 
tion to its Worcester works. They will ex 
tend the building designated as Plant 2 about 
200 feet in length by 111 feet in width, which 
will more than double the present capacity. 
This will be fully equipped with kilns, mix- 
ing machines, shaving machines, etc., so as 
to permit of a large increase in output. 


Trade Catalogs 








Williams Valve Co., Cincinnati, Ohio. 
Illus 


a F. 
Booklet describing oil and grease cups. 
trated, 19 pages, 344x6 inches, paper. 

The Bantam Anti-Friction Bantam, 
Conn. Catalog of ball and roller bearings. 
Illustrated, 44 pages, 6x9 inches, paper. 

T. B. Wood's Sons Co., Chambersburg, Pa. 
Catalog No. 35, describing friction clutches. 
Illustrated, 40 pages, 4144x7 inches, paper. 

Buffalo Steam Pump Co., Buffalo, N. Y. 
Leaflet illustrating and describing centrifugal 
turbine pump and compound duplex mine 
pump. 

The Miami Valley Machine Tool Co., Day- 
ton, Ohio. Catalog of engine lathes and sensi 
tive drills. Illustrated, 15 pages, 6x9 inches, 
paper. 

Cc. W. Hunt Co., West Brighton, 8S. I.. N.Y. 
Catalog 072, describing “Hunt” coal-handling 
machinery, illustrated, 63 pages, 64.x9 inches, 


Co., 


paper. 

Chas. H. Field, Providence, R. I. Circular 
illustrating and describing combination mold 
and ladle for casting soft-metal hammers and 


vise jaws. 
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Boston Gear Works, Norfolk Downs, Penn. 
Catalog B and Price List of siandard gears, 
universal joints, steel balls, etc. Lllustrated, 
58 pages, 5x8 imches, paper. 

The Whitman & Barnes Mfg. Co., Chicago, 
Ii. Catalog No. 62, listing and describing 
“Diamend” high-speed twist drills and ream- 
ers. Illustrated, 34 pages, 3'x6 inches, 
paper. 

Patterson, Gottfried & Hunter, Lid, 146- 
150 Centre street, New Yerk. Cataleg No. 119, 
describing blacksmiths’ tools and other tools 
of interest to machinists and repair men 
Illustrated, 265 pages, 5%xS inches, paper. 

Patterson, Gottfried & Hunter, Ltd., 146-150 
Centre street, New York. Catalog B, describ- 
ing B. & C. frictivn-clutch pulleys for gas, 
gasolene or oil engines. Illustrated, 16 pages, 
6x9 inches, - paper. Catalog C, describing 
Whitman B. & C. friction clutches and cut 
off couplings. Illustrated, 12 pages, S'x6 
inches, paper 





Manufacturers 


The Westcott Chuck Company, Oneida, 
N. Y., will enlarge its plant 

The Sterling Pin Company, Derby, Conn., is 
building a three-story addition. 

The Tilton (N. H.) Optical Company will 
double the capacity of its plant 

The Southern Stove Works, Richmond, Va., 
will make additions to its plant. 

The Bridgeport (Conn.) Chain Company 
will build a three-story addition. 

The MecMyler Manufacturing Company, 
Warren, Ohio, will erect a new foundry. 

The American Cutlery Company, Chicago, 
Ill., will build a six-story factory to cost 
$75,000. 

The Standard Connecting Rod Company, 
Beaver Falls, Penn., will erect an addition to 
cost $15,000. 

The Bristol (Va.) Stove and Foundry Com 
pany has been incorporated. Capital, $25,000. 
H. A. Ripley, president. 

The Norfolk (Va.) Automobile Company 
has been incorporated to manufacture auto- 
mobiles. W. C. Kohler, president. 

The Standard Speedometer Company has 
been incorporated at Kansas City, Mo., by 
Warren Davis, Brayton Davis and Sylvester 
De Ford. 

The El Paso Lumber Company, Colorado 
Springs, Colo., is building an addition. Two 
new dynamos and other machinery will be 
installed. ‘ 

The Napa (Cal.) Tanning Company has 
been incorporated and will erect a tannery. 
Percy S. King, John P. Evans and M. Sulli 
van, directors. 

The Crawford-Goff Hardware Company has 
been incorporated at Graham, Mo., with a 
capital of $10,000. John H. Crawford, C. E. 
Gow and others, incorporators 

The Schuylkill Haven Iron and Steel Com 
pany has been organized and will erect a 
plant in Pottsville, Penn. F. W. Russell, of 
I’hiladelphia, is a large stockholder. 

fhe Hamblin & Russell Manufacturing Com- 
pany, Worcester, Mass., manufacturers of 
wire novelties, will erect an additional fac 
tory, to cost $13,000, and enlarge the pres- 
ent one 

The McInnes Steel Company, Corry, Penn., 
will add to its line of product by installing a 
steel-casting plant, to be equipped with 30-pot 
crucible furnaces. A new building for this 
department will be erected. Further additions 
to this company’s plant include a new build 
ing for machine shop and forging department 
and an enlarged power plant, the latter being 
equipped with two 60-h.p. Ajax gas engines 
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Want Advertisements 


Rate 25 cents a line for cach insertion 
About siz words make a line No advertise 
ments abbreviated. Copy should be sent to 
roach us not later than Friday for the ensu 
ing week's issue inswers addressed to our 
care will be forwarded ipplicants may sp 
cify names to which their replies are not to 
he forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with- 
out notice Vo information given by us re 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to un 
known correspondents. Only bona fide ad 
rertisements inserted under this heading. No 
advertising accepted from any ayency, asso 
ciation or individual charging a fee for 
“registration.” or a commission on wages of 
successful applicants for situations 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 

Slide rule taught, $22-150 Nassau St 
New York. 

Caliper catalog free E. G. Smith Co., 
Columbia, Ta 

Will buy or pay royalty for good patented 
machine or tool Box 282, AMER. Macnu 

Fine machine work, tool and model mak 
ing. Acme Tool Co., 83 Sudbury St., Boston, 
Mass. 

Light fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J 

Wanted—A machine shop to manufacture 
for the market a high-grade, large-sized ma 
chine. Box 795, Canton, N. 

Special machinery accurately built. Screw 
machine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N. J. 

Wanted—Firm to manufacture and market 
a developed line of gas engines on royalty, or 
will sell with patents. Box 937, AM. Macu 

Special machinery to order Catalog of 
small engines and boilers and engine castings 
10c. Sipp Elec. & Mach. Co., Paterson, N. J. 

Wanted to swap a first-class ten horse 
power steam engine for lathe, milling ma 
chine or drill press Fr. A. Bentley, West 
Point, Miss 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. : 

Wanted—A _ responsible concern to place 
on the market a material for case hardening 
which revolutionizes present methods. Ad 
dress “Inventor,” AMERCIAN MACHINIST. 

Small automatic machinery for special 
work, models, jigs, ete. built to order 
Satisfaction guaranteed. Novelty Engineer 
ing Association, Box 264, Fitchburg, Mass. 

Arrange with us to do your manufactur 
ing; we build special machinery, special tools, 
ete. Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis, Mo 

A large English firm of machine-tool im 
porters, having showrooms and _ offices’ in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMmpR. MACHINIS1 

Foundry corporation having large contract 
for automobile cylinders, pistons, etc., desires 
to connect with progressive machine shop 
equipped to do necessary machining; no as 
sembling. New England, Care AMER. MAcH 

Draftsmen, engineers, learn automobile 
drafting and designing, including the latest 
Kuropean and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
Hith street. 

Advice; mechanical, practical and techni 
cal; tell me your needs. I'll tell you the 
cost; lowest estimates given on fine tools, 
dies and presses for sheet metal goods pro 
duction: have you my books? Jos. V. Wood- 
worth, M. E., Afbuckle Building, Brooklyn, 
~~ ney eB Ba 


The shops of the Motor Car Specialty Com- 
pany, at Trenton, N. J., in addition to build 
ing speed meters and other high-class speed 
recording instruments, are open for the manu 
facture of light high-grade machinery, on 
contract or royalty basis, either in large or 
small quantities. 


A German gentleman; age 30: civil engin- 
eer by profession, is desirous of making ar 
rangements with American manufacturers of 
electrical or building construction machinery 
for the sale of their goods in Germany; will 
be in this country about May 1 for a few 
weeks. Address Box 896, AMER. MACHINIST 


Wanted——Manufacturing rights for article 
requiring very little machining, preferably 
none: material to be high-grade grey tron 
weighing 10 to 300 pounds; something for 
which wide market can be established; will 
consider patent, royalty, contract, or East 
ern rights Address “Founder,” care AMER 
ICAN MACHINIS1! 

We can build machinery for quick delivery 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun 
dry and machine shop Send drawings and 
specifications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship Box 75 
AMERICAN MACHINIS1 


Situations Wanted 


Classification indicates present address of 

advertiser, nothing else 
CONNECTICUT 

Superintendent wishes to make a change, 
accustomed to fine and medium heavy inter 
changeable work; a designer of modern tools 
jigs, and special machinery for rapid produc 
tion tox SOO, AMERICAN MACHINIST 

As supérintendent or machine shop fore 
man; thorough mechanic, up to date, tact 
ful with help; large experience in building 
machinery ; also tools, dies and repairs; best 
of references tox Y26, AMER. MACHINIS’ 

Superintendent wishes to make a change: 
will consider any position of responsibility ; 
a designer of modern tools, jigs and fixtures: 
fumiliar with cost keeping system, executive 


ability and excellent manager of men Ad 
dress Box 008, AMERICAN MACHINIST 
ILLINOIS 
Russian engineer; (34): of good address: 


12 years of drawing office, shop and business 
experience, both Europe and America; now 
engaged in this country; desires position as 
representative or agent for industrial, en 
gineering or commercial firm wishing to in 
troduce or promote American’ labor-saving 
machinery in Russia A-1 references; cor 
respondence — solicited Address Box 914 
AMERICAN MACHINIST 

Situation Wanted—Draftsman, 1 year's 
board experience on tools, designing for auto 
matic screw machinery, jigs and fixtures; 
technical education an International Corres 
pondence school course in mechanical en 
gineering; shop practice, 17 years on tools 
dies, engine, automobile repairs and general 
machine work A-l reference in both 
branches : Chicago preferred Box 925, 
AMERICAN MACHINIS’ 

MICHIGAN 

Mechanical engineer traveling in Europe 
this summer wants to correspond with parties 
desiring informations, reports, representation, 
ete., of technical nature; has successful ex 
perience in this work. Box S89, AMER. Macnu 

MISSOURI 

Superintendent with record at reducing 
costs and increasing output can be at liberty 
June 1; prefer position in Chicago, but would 
consider proposition in any of the central! 
States Box SS6, AMERICAN MACHINIST 

NEW JERSEY 

Draftsman: 5 years on tool design and 
4 years’ shop experience, desires position 
Box 918, AMERICAN MACHINIST 

NEW YORK 

Mechanical draftsman seeks position. Box 
S05, AMERICAN MACHINIS1 

Draftsman, practical machine designe: 
wishes to make a change. Box 934, Am. M 

Experienced designer of pumping ma 
chinery, reciprocating and centrifugal. Box 
912, AMERICAN MACHINIST. 

First-class mechanic, experienced on dies 
punches, jigs, fixtures, models and all kinds 
of small accurate work. “Capable,” Am 

Superintendent of well known concern de 
sires change; good mechanic and executive 
has made others and can make your plant 
pay Box 917, AMERICAN MACHINIS1 

Practical mechanic; technical and business 
training, with inilative and capacity 17 
years’ executive experience, wants position as 
factory superintendent Box 024, Am. M 

Position as purchasing agent, cost account 
ant or manager of foundry or machine shop, 
by high grade, energetic, successful man, with 
20 years’ experience. Box 932, AM. Macu 

tlacksmith, first class, up-to-date in forg 
ing and stamping tools, desires situation 
where good technical training would be ser 
viceable ; would go west. Box 933, AM. M 

Superintendent; age 37; wide experience 
on interchangeable work, special machinery 
and metal specialties; executive ability and 
excellent manager of men Address Box 802, 
AMERICAN MACHINIST 

Production engineer cost systematizer, 
purchasing agent, now assistant superintend 
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ent automobile line—desires change; practi- 
cal and technically educated. ‘Results,’ Box 
436, AMBRICAN MACHINIST 

Expert engineer wishes to spend two days 
weekly in shop doing heavy work; standard- 
ization of tools, belting, feeds, speeds, etc., 
for increasing output; A-1 references Box 
927, AMERICAN MACHINIST. 

First-class machinist, tool and diemaker ; 
16 years’ experience; would prefer a position 


inspector or take charge of some experi- 


as 
Box 


mental work or any position of trust. 
928, AMERICAN MACHINIST 

Technical graduate; machinist with four 
years’ general machine shop practice and 
five vears as electrical and mechanical drafts 
man. desires responsible position ; electrical 
line preferred in New York city or vicinity. 
Box 920, AMBRICAN MACHINIST. 

Mechanical draftsman; 30; technically edu- 
cated; 12 years in shop and office, up to date 
on tools and jigs for small and medium in- 
terchangeable work; wants responsible posi- 
tion; now employed; will go anywhere. Box 
929, AMBRICAN MACHINIST. 


OHIO 

Chief draftsman; up-to-date man; has 
held such a position and shown good results. 
Box 921, AMERICAN MACHINIST. 

Man with executive ability; good system- 
atizer, experienced on light interchangeable 
machines. Box 922, AMERICAN MACHINIST. 

PENNSYLVANIA 

Mechanical engineer and designer ; 36 years 
old; experience, power transmission, textile 
machinery and tools; is open for engage 
ment. Box 930, AMERICAN MACHINIST. 

Wanted — Position as superintendent or 
shop manager; technical and practical train- 
ing of 22 years; designed, built and equipped 
three modern plants; good organizer, system- 
atizer and up to date on modern methods of 
production. Box 828, AMERICAN MACHINIST. 

Responsible position by member A. 8S. M. E. 
who has successfully filled positions of ma- 
chinist, foreman tool department having 
charge of over 1000 machines, draftsman, de- 
signer of special machinery, and superin- 
tendent: superintendent of one concern ten 
years; at present holds position as superin- 
tendent; salary $3000. Box 931, AM. MACH. 

WEST OF MISSISSIPPI 

To correspond with parties wanting up to 
date instructor in machine shop, forge and 
foundry practice. Box 923, AMER. MACH. 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CANADA 

Superintendent to take charge of small 
hardware manufacturing plant, capable of 
developing into a very large industry; must 
be a worker, good handler of men and cap- 
able of designing tools to produce goods at 
lowest possible cost; opportunity for ambi- 
tious worker. Address, stating salary wanted, 
to “Canada,”’ AMERICAN MACHINIST. 

CONNECTICUT 

Wanted—First-class all-around machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn. 

Wanted, by large out-of-town manufactur 
ing concern, an all-around machinist ; steady 
employment for the right party. Box 935, 
AMERICAN MACHINIST. 

Machinist wanted to superintend a ma- 
chine room of 30 men in manufacturing 
establishment; must be broad-gauge, manly, 
a good mechanic, and not over 40 years old; 
executive ability necessary, with a thorough 
knowledge of designing and constructing new 
work as well as repairing; a good salary and 
permanent job for the right man. Write, 
stating references to C. D. Morris, R. Wallace 
& Sons Mfg. Co., Wallingford, Conn. 
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GEORGIA 

Wanted—Machinists to work in one of the 

best shops in Atlanta; good places for good 

men; open shop. E. Van Winkle Gin & Ma 
chine Works, Atlanta, Ga. 
ILLINOIS 

Wanted—Educated and experienced ma- 
chine-tool expert in manufacture of gas en- 
gines. Ability to handle men to produce best 
quality goods upon most economical basis. 
Location near Buffalo. Box 880, AM. MACH. 

INDIANA 

Wanted—Toolmaker, lathe hands and as- 
semblers; good wages; steady employment; 
Western Motor Co., Logansport, Ind. 

MICHIGAN 

Machinists Wanted—First-class machine 
hands and floor hands on heavy work; steady 
employment assured. Northern Engineering 
Works, Detroit, Mich. 

Wanted—By an established Michigan gas- 
olene engine manufacturer an a 
draftsman and designer to take full charge 
of drafting department; applicant must be 
up to date in factory details, and a hustler; 
to such a permanent position is offered; 
state age, married or single, reference and 
salary expected: communications treated 
confidentially. Box 915, AMBER. MACHINIST. 

MISSOURI 

Wanted—First-class adjusters accustomed 
to adding machine and typewriter work. Uni- 
versal Adding Machine Co., St. Louis. 

Draftsman Wanted — Large lead mining 
company, 65 miles south of St. Louis, Mis- 
souri, wants draftsman for mechanical draft- 
ing and for making surface and underground 
maps; must be first-class freehand letterer 
and neat workman; man with knowledge of 
plotting and calculating survey field notes 
preferred ; applicants please submit specimens 
of work and state salary wanted. Box 867, 
AMERICAN MACHINIST. 

NEW JERSEY 

Wanted—-Foreman boring mills and mill- 
ing machines; state fully experience and 
wages expected. Address Box 910, AM. M. 

Wanted—Foreman screw machines; must 
be familiar with Gridley and Brown & 
Sharpe automatics; give full experience and 
compensation expected. Address Box 909, 
AMERICAN MACHINIST. 

Wanted—-Lathe and floor hands in the ma- 
chine shop of a steel works in the vicinity 
of New York city; steady work and good 
wages to the right men. Address Box 916, 
AMERICAN MACHINIST. 

Wanted—-Tool, die and instrument makers 
accustomed to accurate complicated work ; 
steady work and good wages to thoroughly 
competent men; give references. Address 
Box 438, AMERICAN MACHINIST. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
bands for night work. Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. 

Several competent mechanical draftsmen 
wanted with experience on general engineer- 
ing and construction work; good positions for 
the right parties assured; none but Ameri 
cans need apply; state age, salary expected 
and give references. Box 861, AMpR MacH 

NEW YORK 

Wanted—-Patternmaker at McEwen Bros., 
Wellsville, N. Y. 

Wanted — g diemaker on drop 
forging dies. 3ox 842, AMER. MACHINIST. 

Wanted Experienced draftsman, toolma 
kers and machinists; give age, references and 
wages expected. Remington Arms Company, 
Ilion, N. Y. 

Wanted—Competent operators for milling 
machines, boring mills, Jones & Lamson and 
other turret machines on automobile work. 
The Lozier Motor Co., Plattsburg, N. Y 

Expert milling-machine hand wanted, ac- 
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curate and capable of setting up jobs; chance 
to become assistant foreman if competent. 
Columbia Typewriter Co., 37 West 116th St., 
New York City. 

Wanted—Several first-class mechanical and 
eectrical draftsmen. Apply, giving age, ex- 
perience and —— os, to Engineer in 
Charge, Drafting partment, General Elec- 
tric Company, Schenectady, N Y. 

Wanted—Mechanical draftsman familiar 
with patent office and shop work; must be in- 
ventive and capable of making perspectives ; 
permanent position; state experience and 
salary. “W. M.,”" AMERICAN ACHINIST. 


_ A small but well established manufactur- 
ing company, volume $75,000; dividend 7 
per cent., net profit $7700; needs . 
man to manage department and nvest 
$10,000 to $25,000; allows full investigation. 
Address “Factory,”” AMERICAN MACHINIST. 


_ Manager wanted for large factory located 
in England; must have successful practical 
experience in the manufacture of small tools, 
including high-speed twist drills of the high- 
est grade; also thorough technical and gen- 
eral education and some commercial and ex- 
ecutive experience; permanent position and 
good salary. Apply by letter stating age and 
experience. Box 911, AMERICAN MACHINIST. 


OHIO 

Wanted—One machinist experienced on a 
3-A heavy Brown & Sharpe Universal Mill- 
ing machine. State wages expected and ex- 
perience. Leidecker Tool Co., Marietta, O. 

Head draftsman for a Cincinnati machine 
tool shop of 100 hands; one with experience 
on radials and turret machinery preferred; 
State experience and salary. Address Box 
913, AMERICAN MACHINIST. 

PENNSYLVANIA 

Wanted—Machinists, fitters and machine 
hands; desirable class of machine tool work. 
Colburn Machine Tool Co., Franklin, Pa. 

Machine-shop foreman wanted to take full 
charge of all vise work and assembling (small 
high-grade interchangeable parts in large 
manufacturing plant; must be able to get the 
maximum amount of work out at minimum 
costs. Very good opportunity for the right 
man. State qualifications, og | expected, 
and references. Box 891, AMER. MACHINIST. 

RHODE ISLAND 

We are continually adding to our force ex- 
perienced toolmakers, machinists and drafts- 
men on special tools, fixtures and models for 
light, high-grade machinery. Good wages and 
steady employment. Apply to Taft-Pierce 
Mfg. Co., Woonsocket, R. I. 

WISCONSIN 


To cope with the continuous enlargement of 
our business, first-class machinists, pattern- 
makers, molders and boilermakers can find 
steady employment. Box 899, Milwaukee. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing; shop experience great 
advantage; all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 





For Sale 


Test Indicators. H. A. Lowe, Cleveland, O. 

For Sale—Foundry, wood and iron machine 
shop. Box 74, Albion, N. Y. 

An established engine lathe business in city 
of 50,000; reasons to enlarge foundry and 
limit business to that branch. Address Box 
645, Springfield, Ohio. 

For Sale—Cyclopedia of modern shop prac- 
tice, four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6. Address L. N. O., Box 425, Chi- 
eago, Ill. 
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A Dry-sand Mold with a Very Thin Core 


An Interesting Way of Making a Mold in Dry Sand, with Its Very 
Thin Core, the Method of Supporting It and the Pouring of the Mold 


The top view of the pattern is shown in 
Fig. 1, with the core print for main core 
A and two small core prints BB. Fig. 2 
shows an end view of the pattern with 
core print 4A. In Fig. 3 is shown the 
mold cut through the center lengthways 


dry sand, with the mixture of facing com- 
posed of two-thirds fire sand and one- 
third coarse molding sand. To every 
twelve shovelfuls of sand is added one of 
flour, and to every twenty shovelfuls one 
of seacoal. The coarser the fire sand the 
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2, is below the joint and in the drag and 
the rounding part is above and in the 
cope. 

In making the patterns it would have 
been much easier for the molder if the 
parts shown as molded in the drag had 
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FIG.1! Top of Pattern FIG. 2 
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FIG. 5 


FIG. Y¥ 


MOLDING A CASTING HAVING A THIN CORE IN DRY 


with main core A in position, partly sup- 
ported by cores B and C. Fig. 4 shows 
the end view of mold with pattern dotted 
in. Fig. 5 shows the flask lying on the 
cope, drag up, and the mold dotted in, 
ready to be stood up on end for pouring, 
which would be standing on the end K 
of Fig. 3. In Fig. 6 we see the top of 
the casting, and in Fig. 7 an end view 
with the core removed 

Figs. 8 and 9 show the manner of rod- 
ding the core to strengthen it to with 
stand the pressure of the iron while the 


mold is being poured. 
The mold for the casting is to be made 
of what in foundry parlance is termed 


more molding sand is used, and the bet 
ter the quality of flour the less is needed 
Too much flour will cause the mold to 
swell and crack in drying, and too little 
will not give enough bond. The whole is 
wet up with molasses water containing a 
little clay 

In molding, the pattern is laid on the 
board and upset the depth it extends 
down into the drag by placing under the 
pattern pieces of board the desired hight, 
or wedges. The cope is then placed over 
the pattern and raised so that the joint 
ef the cope will be at the same hight as 
the lower edge of the pattern; see line D, 
Fig. 3. Thus part of the pattern B, Fig 


SAND 


been left loose on the pattern and pinned 
to it. But loose pieces are constantly be 
ing lost by the molders, and, to prevent 
this, many firms will not make a pattern 
with loose parts if it can be avoided, even 
if the other form does cost a little more 
to mold. They claim that the time gained 
by the molder is on the average lost in 
the pattern shop through having to hunt 
up blue prints and remake the lost parts 
or repair the loose pieces which are 
broken 

In looking over patterns made in one 
of the old countries I found that where 
the patternmaker in this country would 
make a pattern in two or more parts to 
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facilitate molding, patterns from the 
country referred to were made in one 
piece if it was possible for the molder to 
draw them out of the sand. So I am led 
to believe that molders in the old country 
have a few of the bad habits usually ac- 
credited to molders on this side of the 
water only. 

3ut to return, the cope being in place 
over the pattern, gaggers are Set where 
needed, the cope is rammed up and well 
vented, rolled over, the joint is made, 
gate sticks for pouring gates are bedded 
in the joint D, Fig. 3, the drag is put on 
and rammed, gaggers being set in the in- 
side of the round X, Fig. 3, and well 
vented. Pins J, Fig. 4, are driven into 
flask pins J, thus fastening the cope and 
drag together. The flask is rolled over, 
pins are removed, the cope is hoisted off 
by trunnions H, Fig. 3, and turned over, 
the mold is nailed on the joint and the 
pattern drawn. Both parts are then fin- 
ished and gated. The mold is given a 
coat of blacking, slicked, and dried in the 
oven. 

When dried, the cope is laid on the floor 








FIG. © 


THE CASTING 


joint up, the cores B are set extending 
above the face of the mold a distance 
equal to the thickness the iron is to be at 
this point in the casting, and sheet-tin 
chaplets are set one on each side of these 
cores. A small amount of paste is spread 
in the print of the main core A, and the 
core is set in place. The wire F, Fig. 4, 
is pushed through the hole in the end of 
the mold and flask. It can then be 
twisted around the rod of iron D, and the 
wedges E pushed under the ends of the 
rod, thus putting a strain on the rod to 
hold the core in place. Another chaplet is 
now pushed down between the core, and 
the side of the mold on each side. 

The drag core C, Fig. 3, is set, two 
chaplets placed on each side and fastened 
to the face of the mold by a brad driven 
through the hole in the chaplet. 

The drag is now tried on to the cope, 
and being found to bear right, the joint is 
pasted and the drag closed for the last 
time. A little bunch of cotton is tucked 
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into each gate hole. Chains are passed 
through the staples 4, Fig. 5, and the 
crane sets the flask on end. The waste is 
removed from the gate holes and gate 
sticks placed in them; runner box L, Fig. 
3, and K, Fig. 4, is placed in position, the 
runner M, Fig. 3, is built, the gate sticks 
are removed, and the mold is ready for 
pouring. 

The casting is poured standing on end, 
as it takes less to secure the core in 
place in the mold in that position, and 
the vent escapes more freely through the 
holes C, Fig. 4, as the iron rises around 
the jacket or main core. This core is 
made of what is termed an oil-sand mix- 
ture, one part of boiled linseed oil to sixty 
or seventy of sand, according to the grade 
of sand used. The rodding of the core is 
shown in Fig. 8 and needs no explanation. 

A core of this kind gives better satis- 
faction made from an oil-sand mixture 
than from a flour mixture, as it does not 
absorb dampness and makes a hard, firm 
core, which can be easily handled with- 
out danger of breaking. It also needs 
less venting, and will leave the casting 
cleaner 

In making cores of this kind care must 
be exercised to have the wires, or rods, 
well covered with the sand mixture to 
keep the iron away from them, and to see 
that the channelways for vents have 
enough sand over them to withstand the 
pressure of the iron. If the rods are not 
well covered the melted iron will eat 
through the core, burn on and cause 
rouble. In the case of the vent, if the 
iron once enters the vent it will follow the 
channel and fill it up so that no gas can 
escape; in consequence the core is broken 
and blown and a poor casting results. 

Wax tapers are often used to form the 
vent channelways. When the core is 
made they are placed in the core box, 
where the channel is wanted in the core, 
and rammed into the sand. In baking, the 
wax melts in the sand, and is partly 
burned, or dried out, thus leaving an open 
channel in the core. The wax tapers can 
be obtained of any foundry supply house. 

The iron required should be very fine 
grained with some steel chips or scrap 
added to the mixture. When pouring, 
have someone draw the vent, as the gas 
will escape faster if lighted. 





The Association of Italian Manufactur- 
ers for the Prevention of Accidents in 
Factories is offering a gold medal and 8000 
lire for a system to eliminate the danger 
of contact between the primary and sec- 
ondary circuits of alternate-current trans- 
formers. A gold medal and 1000 lire are 
also offered for a hand crane or winch 


wherein the danger by the rotation of the © 


handles by the descending load is avoided. 
The appliances are to be submitted before 
July 31, 1908. Further information may 
be obtained from the director of the asso- 
ciation 
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The Artisan School 





Professor Sweet, being questioned as to 
what progress they were making with the 
Artisan School, replied rather reluctantly: 

“It’s an experiment, and for fear we 
might make a mistake we are making 
haste slowly. While the building will ac- 
commodate 20 or 30 boys, we haven’t ma- 
chines enough to accommodate one-third 
of that number; nor is it advisable to get 
them until more boys enter, or until the 
boys we now have get further along, so 
as to do the better work while new ones 
do the roughing. And, besides, we cannot 
get the machines anyway.” 

Suggesting that we should suppose he 
would get all the machinery they needed 
given them, he replied: 

“No; while a good many concerns 
have given outright, or at a low price, 
machines and tools, from a Pratt & Whit- 
ney lathe to drill chucks, it is too much to 
ask of machine-tool builders; for, if they 
began to donate tools to schools, there are 
so many that they could easily give away 
their entire product; and there seems to 
be no reason why they should specially 
favor the Artisan School, except, perhaps, 
because of its different object, or because, 
personally, I may have been of some use 
to them by the suggestion of new things 
and by advocating better work.” 

We suggested that the simple frequent 
mention of a firm in connection with good 
work in the reading pages might actually 
have been of more value than a good deal 
of money spent in advertising. 

“Well,” he said, “that depends too much 
on whether the readers believe what the 
writer says or consider him a crank.” 

“Well,” we said, “they have come more 
or less to your ideas.” 

“Yes,” he said, “ideas are cheap and 
only valuable when carried out, and the 
man who carries them out is entitled to 
the money, or the most of it.” 

When we tried to find out what they are 
doing, he said: 

“The boys put up the ceiling, put up the 
benches, fired the boiler, put up the line 
and countershafts, set the machines, gen- 
erated different-size surface plates, are 
now making vises which are for our 
own use, on a new plan and better than 
any I have seen, and they have started on 
a small trade-school lathe. Besides, they 
are refitting old machines, and have an 
cld engine to renew.” 

Being asked about getting boys, he said: 
“We have more applicants than we know 
what to do with.” 





To avoid the loss in heating value of 
coal stored in the open air, experiments 
have been made of keeping the coal in 
concrete pits and covering with water 
until wanted. This has worked very well 
and, if the loss in open air amounts to 
anywhere near the figures given by some 
authorities, it is well worth trying. 
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Friction of Lard and Machine 
Oils 


By WILLIAM K 


JERVIS 


This experiment was run for the pur- 


pose of determining the effect of higher 


temperatures than ordinarily occur upon 


the friction set up in a given bearing by 


the oil film between the rubbing surfaces, 


pressure and speed being maintained con 
stant. The oils experimented upon were 
and machine oils such as 


common lard 


are used for cutting and lubricating pur 

















THE KINGSBURY OIL-TESTING MACHINE 


obtained are doubly 


of the 


results 


poses. The 
interesting because rather extreme 


conditions of speed and tem- 
perature under the test 


and because of the remarkable regularity 


pressure, 


which was run, 


with which the points, when plotted, fall 
on a smooth curve 
The spindle of the testing machine was 
opposed 
to be tested, 


surrounding 


vertical and ran between two 
brasses in a bath of the oil 
which contained in a 
cylindrical case. 
was applied by a 


passing through the side of the case and 


was 
[he load on the bearing 
helica 


heavy spring 


adjusted by a screw 
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The case and its attachments were e yards 
mounted upon a hollow vertical spindle diff ice 
free to turn on the frame of the machine. w way 
The moment of friction of the journal ling 
tending to rotate the case was balanced ign SY 
by the torsion set up in a tempered-steel wi to W 
wire by which the spindle was supported, erial 
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and the displacement of the case was read 
ff in degrees from a circular arc on the 
: — : : rests Nos. 1 
frame of the machine. Heat was applied Machinea 
to the case and contents by means of 
rangential | 
gas flame 

[he results of this particular test on 

. 2 remy 
lard and machine oils are shown in the Fahr 
ompanying tables 

What these tables show in figures, how 

. ] } 
ever, is more strongly brought out by an ane 
examination of the curves in Fig. 2 +. 
hese give the relation between coefficient 140 

- - . ‘ 1m 
of friction and temperature of the oil 160 
Up to about 180 degrees Fahrenheit the on 
be 
coefhcients of friction of both the lard 190 
° Hw) 
and machine oils run very nearly together, 210 
the difference being about 3 per cent. in 220 
favor of the machine oil As the tem 240 
. iw 
peratures increase, producing a corres ‘i 
ponding decrease in the viscosity of the , 
ils, the curves show that the friction -_ 
coefficients become less, reaching a mini 110 
pa aa 1 
mum at 190 degrees for the machine oil, 130 
but continuing to decrease as much as 10 a 
per cent. more with the lard oil, the curve 160 
, l 
becoming nearly asymptotic to the tem 180) 
perature axis and showing no sign of _ 
change up as high as 280 degrees. 21 
Evidently above 190 degrees the ma 230 
. ~ 24 
chine oil disintegrates and the film be -- 
tween the bearing surfaces begins t 
break down; hence the friction increase 
very rapidly with the temperature 
Lifting by Magnet , , 
a * ‘ i 
P nix 

[he fting magnet is in use at the press 
Greenville yards of t Pennsylvania throug 
Railroad, New Jersey, to handle rail and rdered, 
scrap iron, et [They made a test over in the freight 
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The New .Form of Automatic 


Assistant Cylinder for Valve 
Gears * 


By Lutuer D. LoveKIN 
The subject of assistant cylinders for 
relieving the forces of inertia and gravity 
in connection with reciprocating valve 
gears is one to which the writer has given 
vears of attention, and at this writing 115 
of these cylinders are in practical use in 
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IMPROVED ASSISTANT 


FIG. I. THE LOVEKIN 
CYLINDER, TYPE A 





AMERICAN MACHINIST 


number of various devices that are 
brought before the engineer daily for his 
consideration, and limited 


amount of time at his disposal for their 


with only a 
review. 

Jeing fully cognizant of these 
I have contributed from time to 
time various dealing with this 
subject, so as to bring the entire matter 
before the engineering world gradually. 
I believe the time has now arrived when 
I can safely state that all required condi 


condi- 


tions, 
articles 

















FIG. 2. THE LOVEKIN IMPROVED ASSISTANT 


CYLINDER, TYPE B 
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FIG. 4. THEORETICAL DIAGRAM OF TYPE 


various naval and merchant’ vessels 

throughout the world. 
Several forms have been used in or 

results in 


other de- 


cer to obtain the best each 
particular case, and, like al! 
vices which require a thorough scientific 
investigation being made in order to fully 
understand the principle upon which it is 
based, this cylinder has been no excep 
tion to the rule of conservatism so pre 
valent among designing engineers. This 
is not surprising, when we consider the 


*Abstract from the Journal of the Ameri 
ean Society of Naval Engineers, Feb., 1907 


Scales of Ordinates 1= 1000” 
Scales of Abscissas 1:1 
Steam Pressure 9 Absolute 


FOR THE VALVE GEAR OF THE INTERMEDIATE 


tions have been fully met by some par- 
ticular form of assistant cylinder among 
my various designs. 

Within the past six months, how-ver, I 
brought out a cylinder which em 
chief 


heve 
bodies the 
for by the designer, viz 


characteristics sought 
simplicity, econ 
omy, automatic regulation, ease of appli 
cation, and an assurance of the theoreti 
cal requirements being fulfilled in prac 
tice as closely as possible 

I take great pleasure in presenting here 
with a full and complete description of 
my automatic assistant cylinders, which | 


May 9, 1907. 


hope will be of interest to all concerned. 
If a further investigation is required, I 
would refer to the different articles which 
have appeared at various times, and which 
I believe form an exhaustive treatise on 
this subject, viz.: “Assistant Cylinders,” 
published in the Journal American So 


Volume XVI, 


ciety of Naval Engineers, 


Nos. 1 and 3; and Volume XVII, No. 3 
“Proceedings of the 


Also Society of 

















FIG. 3. PRELIMINARY DESIGN OF TYPE E, FOR 
THE VALVE GEAR OF THE INTERMEDIATE 
CYLINDER U. S. BATTLESHIP 
“MICHIGAN” 
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CYLINDER, U. S. BATTLESHIP “MICHIGAN” 


Naval Architects and Marine Engineers,” 
November, 1902 (prize essay) 


THE LovEKIN IMPROVED “ASSISTANT CYL- 
INDER” FOR VALVE GEARS 

Type A 

comprises a valve-chest bonnet and “as- 

combined in one piece, 


This type, shown in Fig. 1, 


sistant cylinder” 
and is used in connection with an engine 
having piston valves, which necessarily 
requires a circular valve-chest bonnet. 
It will be noticed that the “assistant 
cylinder” receives its of steam 
from its own valve chest or receiver, and 


supply 
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consequently requires no piping or valves 
whatever. It is entirely automatic in its 
action, and has the least number of parts 
possible to secure the desired results. It 
is designed in such a manner that the cir- 
cular steam-inlet port at the lower end 
serves the purpose of admitting steam 
from its own receiver, and also forms an 
automatic drain for releasing any water 
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lower part of the “assistant cylinder” and 
thence to the steam chest below. Both 
the upper and lower ends of the cylinder 
are automatically drained during every 
revolution of the engine. 

Piston.—The piston, as will be seen, is 
of the differential type; the diameter of 
the lower end being determined by the 
velocity of steam necessary at the inlet 


iene 























iT Mtb 





L.P. 
heceive 














Pressure 
about 15* 





Valve Travel 10° 








r 




















657 


It will be noticed that there is no ex- 
haust port whatever; consequently the 
only steam used in connection with a cyl- 
inder of this type is the amount neces- 
sary to make up the losses due to radia 
tion and condensation. The principal 
feature of this design is the ability to 
form a movable steam-tight packing in 
the lower cylinder and thus allow com- 
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F1G. 5. ALTERNATE DESIGN SHOWING TYPE E, 
HEAD, AS APPLIED TO THE VALVE GEAR O 
CYLINDER, U. S. BATTLESHIP 


that might collect in the lower part of 
the cylinder. The upper end of the “as 
sistant cylinder” is designed to secure the 
best results in each individual case; the 
particulars of same are determined by the 
theoretical diagram (which decides 
whether no compression top is required, 
or otherwise.) It is drained automatic- 


ally, through the ports shown, into the 



















WITH INTERNAL CROSS FIG. 0. DESIGN SHOWING TYPE E, AS APPLIED TO THE VALVE 
GEAR OF THE INTERMEDIATE CYLINDER, UV. S&S. 


F THE INTERMEDIATE 


“MICHIGAN” 


port. Both of these pistons having pack 
ing rings of the usual form, and of such 
width as is found necessary for riding 
over the narrow slotted ports in upper 
and lower cylinders as shown 

The conditions of admission and com- 
pression are designed for each individual 
case in order to balance the forces due to 


inertia and gravity 


BATTLESHIP “MICHIGAN” 
pression to be maintained in the upper 
cylinder. This is accomplished by means 
of packing rings in the piston, as shown; 
and necessitates the lower cylinder bore 
being of a length equal, at least, to the 
travel of the main valve 

The description of assistant cylinder as 
given for Type A also serves for illus- 
trating the action of types B and E, as 








these as shown are fully auto 
matic and requ re no pipes, no valves to 


manipulate and no complication of parts 


They can also be fitted to any engine, old 

new 

Type B, Fig. 2, has a cylinder with the 
ime characteristics as Type A 

[his cylinder is designed for use in con 
nection with flat slide valves, and is either 
bolted directly to the steam chest in the 
event of steam-chest covers being ar 
ranged at the end of the cylinder 

ype E (see Figs. 3, 4, 5 and 6) is used 
in connection with high-speed engines, 
where the inertia top plays an important 
part The chief characteristics are the 
ime as described for Type A. 


The Japanese as Mechanics 


By A. GAIKOKNJIN 


Do the Japanese show an aptitude fo 
mechanical work? That question has been 
asked so many times that the suggestion 
came to me to give some data and let the 
readers of the AMERICAN MACHINIST draw 
their own conclusion. The accompanying 
photographs show what one Japanese 
workman has done, and there are many 
others. 

The ways of doing the operations 
shown in the accompanying cuts are all 
the invention (I agree with Entropy, 
that invention is the offspring of neces 
sity) of a former student of the mechani- 
cal engineering department of the Tokyo 
Koto Kogyo Gakko class of 1905. Though 
a graduate of the highest school of its 
kind in Japan, he probably did not 
have more than 85 hours of actual shop 
work on machines in his three years of 
school work. When one compares this 
time with that which the average Amer 
ican apprentice boy spends before enter 
ing on his work as a journeyman, it is 
surely a very short time in which to de 
velop an aptitude for the work, or in 
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deed derive much benefit irom the in- 
truction given in shop practice 

In Fig. 1 will be seen the method de- 
vised and used for machining the surface 
of a cap for a g-inch connecting rod. 

In order to do this work in the lathe 
shown, a form was first made of an old 
steel plate P in which a slot 4 was cut 
of the required outline, then the L 
shaped guide B was made with its end a 
good sliding fit in the slot 4. After the 


guide B was securely bolted to the com 
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weight of the rough forging for this shaft 
was 32 tons. When finished it weighed 
11% tons. The throw of the crank B 
was 19 inches and the diameter of the 
hole D 10 inches 

The arrangement shown in Fig. 3 is for 
planing a curved surface, that in Fig. 4 
for finishing the irregular end of a man- 
hole frame, and lastly that in Fig. 5 for 
milling circular slots They show so 
clearly as to need no explanation. 

[The young man to whom I have 




















pound slide as shown, the feed screw at 
HT was removed and a weight attached by 
means of a rope to the tool clamps Che 
regular cross-feed was used for feeding 
the tool across the face of the work 

Fig. 2 shows a crank-shaft 18 inches in 
diameter and 21 feet long being ma 
chined in a 138 inch swing lathe. The 


FIG. 3 \ JAPANESE PLANER RIG 


referred is about 25 years of age, 
and while connected with the Kure 
\rsenal, where the photographs for this 
article were made, formed a small class 
of picked men of the works whom he 
trained very thoroughly, and placed in po- 
sitions similar to those held by job-bosses 
in an American shop, so that they in turn 

















JAPANESE LATHE WORK 


FIG. 2. 
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might instruct the workmen inder 
them 

Furthermore he has mean time 


in the 
hand book of 


improved 


collected data and written a 
about four hundred pages on 


ways of doing work and the care of ma- 
chine tools. In fact this book will soon 
come from the printers. When this is 


done and he has made arrangements for 
placing it in the hands of the Japanese 
workmen, he will sail for America, where 
of the 
ind work 


he is to enter the employ of one 


machine tool builders 


1 ) 


leading 


until he has become a first-class mechanic. 





Shortcomings of Our Engineering 
Schools* 





By Henry S. PritcHett 


In any great general movement men are 


apt to overestimate the scope and signifi- 
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introduced. It is true that the curricula relatively weak. The output of energy is 
of our institutions were greatly broadened in the main directed toward other ends 
and opportunities for the education of a_ This is as it should b Che real work 
larger number of men were opened, but of the technical college is to prepare men 
the fundamental facts of human nature to be engineers, to be architects, to be 
were not changed, and there is no reason chemists, but it will always be true that 
to believe that teachers in the colleges of there should be about this college of tech 
technology will be more ready for educa- nology that which should encourage the 
tional experiments than theteachersinthe — spirit of scientific research. Long befor: 
older colleges, and as a matter of fact this we should hav: id in each of our 
they have not proved to be so stronger s¢ Is of chnology real 

It is today in all our colleges difficult centet f engineering researc! earch 
to have an educational experiment tried. which had to do with applied sci nd 
It is almost ‘necessary to start a new in its problems. Today h re rel il 
stitution in order to try such an experi most wholly wanting, or at best is present 
ment, just as the teaching in applied in our schools ot ! gy in limited 
science might have been done in the old degree 
time college, instead of being done in In fact, | f 
schools established for that purpose, but weakness of s of applied 
for the conservatism of those who con- todav S 1] ) 


All this is 


marked contrast to the condition which 


ducted the old-time colleges 


In 





exists in an industrial establishment In 





ly 


‘ 





FIG. 4 A 


of it Such whether 


they be in politics or in education, come 


cance movements, 
from the initiative and the leadership of a 
limited number of men. They are gradu- 
ally communicated to a much larger body 
of men, and are adopted into the general 
work of From 
such movements we usually expect more 


of institutions learning 


than actually comes, because we underes- 
timate, the fundamental 
dencies of human nature. At the end of 


the eighteenth century, men felt that the 


a rule, ten- 


as 


adoption of republican forms of govern- 
reform 
yf the 


hands 


ment meant absolute political 


Today we realize that the putting 
power of the government into th 
inal 


SU 


of the whole people was not a t 
lution of the problem of political efficiency 


or political honesty. Just so in the intro 


duction of science into the schools fifty 
years ago men believed that the entire 
system of education was to be made over 
and an entirely new spirit of liberalism 


*Extracts from an address delivered at the 
decennial Founder's day exercises f the 
Thomas 8S. Clarkson School of Technology 





JAPANESE 























TURNING DEVICI FIG. 5. A 


TAPANESE 5S 


OTTER OPERATION 


such establishments, as a rule, it is the science wer words, the failure to 
old and well established institution which m™ake fundamental studies, mathe 
tries experiments \ great steel plant matics, physics, mechanics and chemistry, 
with an enormous output may readily de lend themselves in the hands of the stu 
vote a small corner of its vast establish dent as tools for the working out of prac 
ment to a new process, while a small and tical problems [his lack of successful 
newly started mill would hesitate to risk pplication eflected both in the teach 
its future in new methods ng of our technical colleges themselves, 
[he American college, whether it be of 474 ; lation which these institu 
the classical sort or a college of tech tions hay to the arts ind industries 
nology, is a conservative institution and is There is no such relat te sOF INSTANC 
associated with those interests which between 1 <a t chemistry and the 
make for conservatism [he situation Chemica! industry, 1 ntry, as ex 
furnishes a very wide contrast to that sts in German) 
which holds in Europe, where the unt Phere sreat difference le Su 
versities, as for example those of Get cess with which these different sciences 
many and of Russia, are the centers of hav n¢ sed as tools by our 
new ideas and of liberal tendencies studs " I which marks great 
Another respect in which the college of P* dagog w For x smple, 
technology has not seemed to make good " . emat } Mechanics lo not begin 
the hopes of its friends in the last decade nd them —_— a is with anything 
has been in the matter of scientific re like tl - it physics and chem . 
search In all American institutions, ‘Y 40, and ay Sos ae diff 
whether universities, colleges or technical nce in the way of teaching. We have 
schools, the spirit of scientific research is never begun to teach mathematics by th 
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laboratory method in anything like the 
practical way in which we teach chemistry 
and physics. 

It is a singular fact that mathematics, 
the oldest science, still lends itself with 
least facility to the hands of the student 
of engineering, and yet it is perhaps the 
most facile tool which the human mind 
has ever been able to grasp. Not one en- 
gineering student in a hundred makes any 
use of his higher mathematics after he 
has left college, and the teaching of 
mathematics and mechanics in the techni- 
cal school does not in any material re- 
spect differ from the teaching of these 
subjects in the college of arts. There is 
no reform in teaching which would ac- 
complish more than a reform in the teach- 
ing of mathematics in the schools of ap- 
plied science. 

[Ten years ago the schools of technology 
were being somewhat criticized on the 
ground that they taught men rather to 
make a living than to live, that their 
courses were arranged without regard to 
the inclusion of humanitarian and culture 
studies. In response to this criticism, 
most schools of applied science have 
added to their courses of study within 
this period a certain amount of so-called 
“culture studies.” The result which we 
have today represents rather a Cultur- 
kampf than a real gain in the social cul- 
ture of the students themselves. These 
so-called culture studies have consisted 
generally of English, German and French, 
history and economics. All these are 
studies of great importance and of real 
humanitarian and cultural value if studied 
in the right spirit and under the right cir 
cumstances, but their value to the student 
of the technical college has been of very 
varying importance, depending partly on 
the atmosphere of the technical school 
itself, party on the lack of thoroughness 
in the secondary schools 


German and French have been assumed 


to be not only of great value as cul 


studies, but to be tools in the hands of 


ture 
the students as well. As a matter of fact, 
they have generally served neither pur- 
pose, and have simply added a load to 
the student’s work. The work in German 
and French is usually of an elementary 
sort, and could be done as well by the boy 
of fourteen as by the youth of eighteen 
The study is continued in an intermittent 
way for two or three years, by which 
time the student has obtained the merest 
smattering of the language. To call this 
process a cultural one is the greatest pos- 
sible mistake and to assume that it gives 
the student a tool for the reading of for- 
eign languages is equally erroneous. Not 
one man in a score gets enough German 
and French to make it of any real value 
to him afterward 

In an engineering staff with which I am 
connected, it became necessary recently 
to have a translation made of a French 
pamphlet which described an unusual 


form of gate for a canal lock. It came to 
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my attention that this was about to be 
sent outside the office to be translated at 
the cost of $5, and I gave directions that 
it be turned over to some engineer in the 
staff to translate. Of the engineers em- 
ployed, six had had French in college, but 
only one of the six felt himself able to 
make the translation. This he accom- 
plished in a fair way, with the aid of a 
dictionary and a glossary of technical 
terms. He consumed $18.50 worth of 
time in the translation. The truth is that 
modern languages as they are taught have 
added almost nothing on the cultural sides 
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Turning 15-foot Disks on a 
66-inch Lathe 


By J. W. PAcKER 


Some time ago we thought it advisable 
tc undertake to do some work for which 
we had no suitable tools, and we thought 
someone might be interested in the way 
we took to do this work. 

Under separate cover we send photo- 
graphs showing work on tools we had to 


construct. The problem was to _ face, 

















FIG. I. HEADSTOCK BLOCKED UP AND 

[WEEN | 

of the curricula of our schools of tech 

nology, and they have added little to the 

technical preparation. They do not today 
justify their place in our curricula 


An American company has arranged to 
build a large branch of its aluminum 
works at Mille Roches, in Canada. It is 
said that several large electric power en- 
terprises have also been put through, 
and that the new steel and iron works at 
Morrisburg will be in operation within 
three months, notwithstanding that the 
Dominion government did not give the 
desired tariff protection 


TURNED AROUND TO SWING DISK BE- 


ATHE BEDS 


turn the edge and finish the seat of sev- 
eral tables used in the grinding of plate 
glass. They were 15 feet in diameter 
and weighed about 10 tons each. This is 
a regular boring mill or pit-lathe job, but 
we had no tools larger than a 66-inch en- 
gine lathe. Now this 66-inch lathe was 
set in line with a 60-inch engine lathe, so 
there was a space of about 30 inches be- 
tween the ends of the beds 

3y making a casting to raise the head- 
stock of the 66-inch lathe, and turning it 
around, we then could swing the tables in 
the 30-inch space between the lathe beds, 


is in Fig. 1. Then by piling up some ex- 
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tensions we had for the 60-inch lathe at 
the tail-block end, we had a good founda- 
tion for the tool-carriage bed. This was 
made and secured as shown in Fig. 2. A 
few pulleys, boxes, etc. rigged in roof 
trusses to shop, gave us an effective feed 
ing device. The work was done in good 
shape and in reasonable time 

The only thing about this job that gave 
us much thought was the fact that the 
spindle on the 66-inch lathe was only 7 
inches in diameter by 12 inches long, and 
that the work overhung the bearing about 
24 inches, making the weight on the bear- 
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Amos’ Observations on a Patent 
Fire Extinguisher 


“Ha! Ha! Ha! Ho! Ho! Ho!” laughed 
Amos, coming mto the engine room and 
sinking down on the frame of a dead 
dynamo, with his head resting against a 
field coil. “What a stupendous joke, hey, 
George ?” 

“The other fellow probably doesn’t 
think so,” 
was a good joke; the drummer was 


suggested George. “Yet it 


drummed for once.” 














FIG. 2. FACE OF DISK AND TOOL USED FOR FACING IT 


ing about all it could stand with the best 
oil fed constantly. 





In spite of the comparative failure 
which seems to have attended its opera- 
tion in Canada, the preferential-trade- 
within-the-British-empire idea seems to 
be growing. Preferential duties to the 
extent of Io per cent. on certain lines of 
goods have recently been enacted by the 
Australian Parliament, subject, however, 
to the sanction of the British Govern 
ment, This entire subject is down for re- 
view at the next meeting of colonial pre 


miers 


“Do you think the old man intended to 
do it,” continued George, “or was it partly 
an accident ?” 

“Oh, he intended to do it all right 
That fellow was sent down by the new 
purchasing agent, highly recommended; 
I heard him blowing himself to the old 
man up in the offic Why, he had the 
great, the only indispensable protection 
against fire. It wasn’t safe to run the 
plant over night, or hardly another five 
minutes, without giving him an order for 
at least twenty-five of his wonderful put- 
ters-out.” 

“What did he tell the old man he 
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could do with his preparations?” inquired 
George 

“Why, he said that he could put out 
any —, any oh, hang it all! any incip 
ient (that’s it) fire which the old man 
might have started, and not use the con 
tents of more than one of the tubes he had 
with him. He wanted to bet one hundred 
dollars that he could do it, but the old 
man said ‘No.’ 

“He said that he wanted the hardest 
test possible, and he got a hard one all 
right lhe old man took the bluster out 
of him, made him look like a kid’s busted 
balloon, and he probably felt worse.’ 

“Well,” said George, “when I saw you 
and the old man and the stranger come 
through the engine-room door—you with 
some waste in one hand and a can in the 
other—I knew something was going to 
happen. That combination didn’t get to 
gether for nothing; and when the old man 
told you to put the waste on the floor in 
front of the open ash-pit deor, with the 
boiler going full blast, and when you 
poured on the dope, I got interested. By 
the way, was that benzine or naphtha you 
had ?” 

“Either or both, as you wish,” said 
Amos; “benzine and naphtha come out ot 
the same barrel.” 

“And then the old man told you to light 
it, and said to the extinguisher fellow, 
‘Wait until it gets burning well,’ and then 
you lighted it The old man was foxy; 
he let it get warmed up before he said 
‘go! ” 

“Yes,” broke in Amos, “and then the 
fellow pulled out and swung around his 
little yaller tube of dirt and swished it on 
the fire, and the fire made a graceful bow 
at each swish and then came up all the 
merrier; and he dropped his cigar and 
pulled off his coat, and got both hands on 
the tube, and swished this side and then 
that side, and turned red in the face, and 
sweat, and swore, and still the fire burned; 
and finally his powder was all gone, and 


the fire still 


burned, and he looked as if he 
wished he was all gone, too; ha! ha! ha! 

“What did the old man say to him, 
Amos ?” 

“Nothing, except, ‘How about that hun 
dred dollars?’ Then he walked away and 
the fellow got away as quickly as he could, 
just like a whipped pup.” 

“That fellow,” said George, “is probably 
used to a fire in an office cuspidore, or a 
tin pail, not in front of a 300-horse-power 
boiler with a 200-foot stack pulling on it.” 

“Yes,” mused Amos, “a man _ should 
know at least his own business and how 
little there is between success and failure, 
sometimes only a breath of air.” 

The Board of Regents of the University 
1f Nebraska, Lincoln, recently authorized 
the expenditure of $100,000 for a new 
mechanical engineering laboratory build 
ing. It is hoped that complete plans may 
be developed so that the building work 


can be started in the fall 
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Filing System for Technical Information 


A Cabinet Provided with Filing Drawers for Clippings, Storage 
Space for Periodicals and a Comprehensive Card-index System 





BY OSCAR E. PERRIGO, ME. 


Every man must have at hand the 
proper tools for his work. Every mechan- 
ical, professional or technical man must 
not only possess, but use, the tools suit- 
able for his particular profession or trade. 
To the mechanic this means not only the 
machines at which he works, but the hand 
To the pro- 
means his 


tools with which he works. 
man it 
technical re- 


fessional or technical 


books, his 
ports, and by no means least in import- 


magazines, his 


ance and practical usefulness, his file of 


clippings and similar data which he 
gathers day by day from whatever source 
he may, and in these present days of 
sharp competition of brain work as well 
as the labor of hands, the wise man will 
make use of all these agencies in becom- 
ing the broad-minded man of practice as 
well as theory and thereby lay the foun- 
dation of however, much stress 
we may lay upon the specialization of men 
as well as machines, of the working of 
brains as well as hands. 


Be 0ks 


success, 


give us in a convenient and 


portable form much of the information 


which we need from day to day, and to 
which we must frequently refer. There is 
a vast amount of this information which 
does not change or need revision from 
year to year, and permanently bound vol- 
umes are the proper -receptacle for pre- 
serving it. But in a general way they 
do not contain recent, and certainly not 
the latest information upon the live, 
every-day topics, the information that is 
For this we must 
and_ technical 
of excellent 


fresh and up-to-date. 
look to the mechanical 
periodicals. We find 
quality and full of the much needed, prac- 
tical information, the modern me- 
chanical journal has one other great ad- 
vantage over books. Its subject 
matter is the work of many minds, and 
compre- 


these 
and 
most 
gives. us a far more 
hensive view of mechanical and technical 
matters than would be possible if it were 
written by a few writers even though they 
are specially trained for such duties. 
However, we find that with the many 
excellent periodicals of this nature they 
are very liable to accumulate rapidly on 
our hands, and soon we have great piles 


therefore 


of them, all containing valuable informa- 
tion, but buried in such a mass that what 
we want at the moment cannot be found. 
True, we may keep a detailed index of 
all this matter that we shall be likely to 
need in the future, but this would avail 
but little as a labor-saving scheme, since 
the handling of the hundreds of maga- 
zines and papers would involve so much 


time as to greatly curtail the value of 
the information sought. 

The solution then would seem to be 
that of clipping out all the articles we 
should probably need in our particular 
line of work and arranging them in some 
convenient manner, so as to be quickly 
found by means of a suitable index. 

For several years the writer had ex- 
perimented with one system or another 
without much The old-time 
scrap book proved inadequate in a short 
time from very obvious reasons, and was 
Folders soon went the same 


success. 


discarded. 
way. 
The method of pasting articles on cards 








[slsleTs] 
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THE FILING CASE 


Fic. I. 


of a uniform size and filing these in card- 
board cases, made to resemble books, and 
having on the back the title of the sub- 
ject matter contained in each, was a 
great improvement. But obsolete matter 
was not readily eliminated, and the cases 
were soon too full for convenient acces- 
sibility. More cases could, of course, be 
provided, but this rendered the 
whole method unwieldy and complex. 
The envelop method came next, but 
this soon proved cumbersome and incon- 
venient, and the article desired was not 
readily found even with the aid of a good 
index. The envelops were kept in boxes 
in which they were filed vertically for as 
ready access as possible. But this ar- 
rangement, while an improvement on the 


soon 


previous methods, did not satisfactorily 
solve the problem, even with a card index. 
The contents of an envelop, after it had 
been found, usually had to be emptied out 
on a table and the clippings sorted to find 
the article sought, after which the re- 
maining contents had to be replaced in 
the envelop and the envelop put back 
into the box in its proper place. 

About two years ago the writer con- 
structed a filing. case containing drawers 
for each subject of the lot of clippings. 
This was described as “A Home-made 
Filing Case for Clippings,” in the AMEr- 
ICAN MACHINIST, at page 123, Vol. 28, 
Part I. This case contained thirty draw- 
ers 4 inches wide, 3 inches deep and 12 
inches long, inside measurements, and four 
drawers double the width but of the same 
depth and length. The successful use of 
this case led to the idea of enlarging its 
scope and usefulness, which was done in 
the cabinet shown in Fig. 1. 

This cabinet consists of several sections, 
the lower one being a cupboard with 
double doors and used for two purposes, 
first to bring the upper sections up to a 
convenient hight for use, and, second, to 
furnish a convenient storage space for 
periodicals from which articles are to be 
dipped, and for ciippings not yet classified 
and filed. 

Above this are two sections, each com- 
posed of six drawers, one of which is 
shown in Fig. 2. These are divided into 
five compartments each, the spaces being 
4¥% inches wide, 13% inches long and 1% 
inches deep, and sufficient to hold a 
column of matter from those periodicals 
using the wide column, or a full page of 
either these or the three narrow column 
page of others when they are folded once. 
A separate label holder on the front of 
the drawer opposite each compartment 
shows its contents. 

Above these are two half sections each 
containing four drawers for regular 3x5 
inch filing or indexing cards. 

These sections may be purchased, ready 
for use, except that the divisions in the 
filing drawers must be supplied. There- 
fore the system may be commenced upon 
a moderate scale if desired and expanded 
at any time and to any extent. 

The system for handling clippings of 
over a quarter of a column in length is as 
follows: Each compartment in the filing 
drawers is devoted to a subject or a class 
of the subject. Index cards are filled out 
for each article filed, as shown by the in- 
dex card in Fig. 3, giving on the top line 
in plain letters the title under which the 
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article is filed, and following this with the 
sub-title or any further information or 
explanation of its nature that may be nec- 
essary. Then follows the author’s name 
and the date on which the article was 
published. The clipping is then filed in 
the proper compartment in the filing 
drawers. 

Should there be another desirable ar- 
ticle printed on the same clipping, say, for 
instance, on the back of it, its title is 
given, preceded by the word “also,” to 
indicate that fact. In this case another 
card is filled out giving the proper title, 
etc., and beneath is the word “with,” after 
which follows the title on the original 
card, for the purpose of indicating where 
this second article may be found. In the 
same manner a third or fourth article 
may be indexed. 

The method of arranging the guide 
cards in the index drawers is shown in 
Fig. 4. The first, or subject index card is 
blue and gives the subject, in this case 
“Shop Systems.” Then follow the class 
guide cards, salmon color, with the dif 











+ 


> 


Le 4 4 

y. J, F a / 

po/ JO / : (/ ff 
ay 





(Seoose & & 





FIG, 2. A FILING DRAWER, 





FIG, 4. SUBJECT AND CLASS GUIDE CARDS, 


DETAILS OF 


ferent classes of the subject, as “Bonus or 
Premium,” “Costs,” etc. The labels on 
the fronts of the filing drawers are let- 
tered the same as these guide cards and 
the subjects arranged alphabetically, the 
class labels being of a different color. 
When the subject is not divided into 
classes one compartment is sufficient to 
hold the clippings relating to it. If the 
subject is divided into classes there is a 
separate compartment for each. 

In the illustration, Fig. 1, are shown 
drawers containing sixty compartments. 
To properly index the matter contained in 
these will require two and possibly three 
index-card drawers. Short clippings are 
pasted on the 3x5-inch index cards, us- 
ing both the front and the back if neces- 
sary. The proper heading is written sim- 
ilarly to that on the index cards. 

Again, there are many items of inform- 
ation, formulas, memoranda and the like 
that can be very conveniently written on 
one or both sides of a 3x5-inch card, as 
shown in Fig. 5. These cards, together 
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with those bearing pasted clippings, are 
filed together in the remaining index-card 
drawers, and it will be somewhat  sur- 
prising Row rapidly they will fill up and 
what a variety of useful information can 
thereby be stored away for future use. 
They may be filed alphabetically if desired, 
but for quick and convenient reference it 
will be better to file them by subjects and 
classes, the same as the longer articles, 
and similar guide cards should be used, 
as one soon becomes accustomed to the 
classification and knows just where to 
look for what is wanted. 

In arranging a classification of subjects, 
they must, of course, to a considerable ex 
tent, be handled with reference to one’s in- 
dividual needs. Frequently the verb 
rather than the noun may be ased to ad- 
vantage for the: initial word. Both are 
used as occasion may require in the fol- 
lowing list of subjects which the writer 
has adopted for present use, but which 
will douvtless be changed from time to 
time as circumstances may dictate. 

Air. Alloys. Automobiles. Biography 


BEVEL GEAR Calculations. 
| By J.B. Wright J lw 
ils 
Impact _Teats of W At Steel 
(Steel ) 
}— 
Rpenees 


FIG. 3. AN INDEX CARD 


IRON, Malleable Castings, 


In 1828_the_Pranklin Institute ge 
Premium _to_Stephen_Bowder 


= stein 


FIG, 5. A DATA CARD, 


THE SYSTEM 


Bolts, Nuts and Screws. Books and 


Periodicals. Brazing and_ Soldering. 
Building. Drawing. Drilling and Boring. 
Electroplating and Galvanizing. Elec- 
tricity. Engineering. Filing Systems. Fire 


Protection Forging. Foundry. Gas. 
Gasolene and Oil Engines. Gearing. 
Grinding. Iron. Lighting, Heating and 
Ventilating. Lubrication. Materials of 
Construction. Manufacturing Plants. 
Milling. Oijls. Painting. Patterns. Pip- 
ing. Planing. Punching and Shearing. 
Power. Rolling Mill Work. Sanita- 
tion. Sawing Metals. Schools, Tech- 
nical. Shop Management. Shop Sys- 
tems. Small Tools. Speeds and Feeds. 
Store Room. Steel. Suppplies. Tool 
Making. Transportation. Turning. Tur- 
ret work. Variable Speed Mechan- 
isms. Water. Wood Working. Miscel- 
laneous. 

These various subjects, being divided 
into classes when necessary, will give very 
full and complete means of reference. 
There is more danger of having too large 
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a number of clippings in a class than in 
having too many classes, as a large class 
will make quick reference more difficult 
Classes can at any time be readily in- 
creased by adding another section of fil- 
ing drawers. Those sold for holding 
legal blanks or electrotypes will be proper 
for this purpose. 

The index cards may also be used as 
an index to certain matters in reference 
or text books that are likely to be wanted 
in the future by filling out a separate 
card for each article or 1tem of data re- 
quired and adopting as a headline what- 
ever initial word the user’ would most 
likely call to mind in looking it up, that 
it may be quickly and conveniently re- 
ferred to. Cross references may be made 
in case the title of an article seems to 
make it necessary, but it will be better to 
avoid this as much as possible as it is 
very easy to make not‘only much extra 
labor, but a cumbersome index. 

Obsolete matter should be removed 
from the filing drawers and _ index 
drawers as soon as its usefulness is past, 
so as not to encumber the filing case 
with it. 

When the clippings relating to a sub- 
ject become too numerous for the space 
set apart for it, it should be divided into 
two or more classes. 





Individual Motors for Machine 
Tools—Why Not Standard- 


ize ? 


By A. L. Pratt 


Even a superficial investigation of the 
sizes of electric motors applied to indi- 
vidual machine tools will show a lack of 
uniformity for machines of the same kind 
and size. In some cases the size of the 
motor used appears to a person acquainted 
with horse-power values for machine 
tools to be about right. In other cases 
such sizes appear like a guess, which is 
sometimes high and sometimes low. Along 
this line and while at the World’s Fair at 
St. Louis in 1904, I tabulated the sizes of 
motors from a large number of the ma- 
chine tools there exhibited. Some of the 
comparisons are interesting 

There were three 16-inch by 6-foot en- 
gine lathes which had motors of 1 horse 
power, 1% horse-power and 3 _ horse- 
power sizes respectively, a variation be- 
tween the smallest and largest of 200 
per cent. There were 24-inch engine 
lathes of practically the same type having 
motors of 3, 5 and 7% horse-power sizes 
respectively. In another case of two 
20-inch engine lathes, one had a 3 horse- 
power motor and the other aio. Another 
instance was among shapers. One 24-inch 
shaper had a 2 horse-power motor, while 
another of the same size and type was 
considered by the maker to require a 3 
horse-power machine. Among flat turret 
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lathes of the 2x24-inch size, one maker 
put on a 3 horse-power motor, while an- 
other put on one of 5 horse-power rat- 
ing. Another striking comparison oc- 
curred among the grinders. One manu- 
facturer used a 3 horse-power motor on a 
grinder carrying two 20x2-inch wheels; 
while alongside it another make used a 
4.6 horse-power motor for a grinder carry- 
ing two 16x2-inch wheels. Still again a 
grinder having two 30x4-inch wheels was 
driven by a 5 horse-power motor, while 
another one having two 24x3-inch wheels 
required a 7% horse-power machine, and 
so cases might be multiplied. 

It is not fair to assume that there is any 
good reason for all of these variations 
which have been noted, or for the range 
of the variations. A glance at recent 
catalogs would seem to show that three 
years have not done much toward uni- 
formity. 

Motor-driven tools are here to stay, and 
they occupy an important place in our ma- 
chine-shop life. Cannot some of the con- 
tributors to the columns of the AMERICAN 
MACHINIST send instructive data for 
motor sizes and ratings for at least the 
well established sizes and types of ma- 
chine tools which are often equipped with 
individual motors? Should not some- 
thing be done to standardize them in re- 
gard to rating? 





Correct Use of Datum and Data 
By Wm. Kent 


For several years, during which the 
writer held a position on the editorial 
staff of an engineering periodical and it 
was part of his duty to revise the manu- 
scripts offered by engineers for publica- 
tion, he was impressed with the fact that 
the grammatical error most commonly 
made by engineering writers was the use 
of a singular verb with the plural noun 
“data.” Such expressions as “this data,” 
“much data,” “little data,” instead of 
“these data,” “many data,” “few data,” 
were also quite common. 

The use of “data is” 
common lately in technical papers, and 
even in books written by engineers, that 
it is apparent that proof-readers as well 
as engineers need some elementary in- 
struction in the proper use of the lan- 
guage and especially in regard to the 
plural form of nouns taken directly from 
Latin and Greek, such as datum and phe- 
The expressions “memoranda 
strata is” are some- 
journals which 


has become so 


nomenon. 
is,” “phenomena is,” “ 
times seen in print in 
otherwise generally use good English. 
All the dictionaries give “data” as the 
plural of “datum.” It may be said that 
no good writer ever uses the expression 
“data is,” and no good proof-reader ever 


passes it. 
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Furnaces for Tempering High- 
speed Steel 


By C. U. Scott 


I believe that high-speed steel will take 
the place of carbon steel; and I am sur- 
prised at the hesitancy shown by many in 
taking hold of it, as I consider it the 
easiest steel on the market to handle, 
though I admit this is not the universal 
opinion. 

The hardening room can be fitted up 














FIG, | 


SMALL FURNACE FOR TOOLS 


with the very best appliances at a low 
cost providing you have gas and air (the 
air to have not less than one pound pres- 
sure), 50 fire-brick, two tiles, and some 
sheet iron, say % inch thick. In one day’s 
time you can have a complete hardening 
plant for high-speed steel, and have your 
work coming from the hardening room as 
nice as it went in, not fluxed or pitted, but 
clean and not requiring any more grinding 
than would be required on any steel. In 
fact, I hardened many tools that 
were used without further grinding. 
There is little danger of cracking or 
checking any kind of a piece in the cool- 


have 




















A GOOD FURNACE FOR GENERAL WORK 


FIG. 3. 


ing of it; nor is there any danger of caus- 
ing uneven strains in the cooling, no mat- 
ter how many pieces you cool at once or 
whether they touch each other. Pile them 
in as long as your oil does not get on fire. 
Of course there is a limit to all things, 
but should high-speed steel have to be 
cooled, as is represented by some, a hard- 
ening room would be very expensive. 


Fis Om Is Best 


Fish oil should be used for cooling the 
work, and when the steel has received 
the proper heat do not be afraid of losing 
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it. After it is heated it cannot be forced 
to spring by cooling as carbon steel can 
in dipping; hence, as it cannot spring or 
warp in dipping, then the warp or spring 
must take place in the heating. If we ad- 
mit this to be true, and I have tested it 
thoroughly, all cracks in the hardening 
room are caused by the heating (unless 
done in the drawing, which is the most 
dangerous part of the work done.) 


FURNACE FOR SMALL TOOLS 


In the hardening of lathe tools I would 
suggest a furnace such as is shown in Fig. 








FIG, 2 


THE MIXER 


I, requiring about eight fire brick with 
two burners of %-inch pipe, at a probable 
cost of $5. It can also be used for small 
work. The opening for the tool should 
be made so that the tool fills the hole, or 
nearly so. When tools for 1-inch and 2- 
inch tool posts are to be hardened in the 
same fireplace a bar of common iron 
above the tvol in the wall of the furnace 
so as to prevent the heat from going back 
of the cutting edge. The tool shown in 
place has only the cutting part exposed to 
the heat. This is not to prevent the tool 
from breaking while in use, but to pre- 
vent it from cracking in reforging; for 
if the tool is hard back on the body, even 


when reheated with the greatest care 
there will be more or less cracks. 
The expansion of high-speed steel is 


about double that of carbon steel at the 
hardening heats, and it does not start at 
the same heat that carbon steel does. So, 
by turning the steel often and dipping in 
oil, but at the proper heat, cracking can be 
prevented, and the checks are very hard 
to see even with the aid of a strong glass. 

Take a p:ece 143x¥2x6 inches, and place 
in the furnace (such as Fig. 2.) Do not 
turn, but allow to rest on the bottom of 
the furnace, and come to a_ hardening 
heat. You will find it has sprung 0.020 or 
more. Heat it the second time, and let it 
fall on a piece of iron, and you will know 
why your lathe tools broke. 

All pieces that are difficult to harden 
ou account of their shape should be pro- 
tected by placing a piece of common iron 
over the thin part to prevent heating 
ahead of the heavier part of the tool. All 
tools of any length must be turned often 
while heating. This is important in an- 
nealed as well as unannealed tools; in 
fact, it is the only way to prevent warp- 
ing and cracking. 


FURNACE FOR LARGER TOOLS 


Fig. 3 is a furnace for all kinds of 
tools, milling-cutter dies, profile cutters, 
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etc. It can be built so as to make an up- 
right furnace by connecting the gas and 
air back of the mixer with a rubber hose 
and having the furnace so it can be turned 
to an upright position; but the upright 
furnace shown in Fig. 4 is much better 
for work, being built expressly for this 
class of work. This furnace has a heating 
space or floor of 9x12x6 inches, with a ca- 
pacity of 350 profile cutters No. 3 shank 
per hour, or from 40 to 50 pounds of mill- 
for in using a 34-inch stream 
is better to 


ing cutters: 
of gas at 4 ounces pressure it 
have more than one pound of steel to 
handle. The air from the regular com- 
pressor is best, being regulated by a valve 
the same as the gas. 

Much depends on the 
should the air drive the gas back and put 
out, make 

This will do the work to per- 
fection. With a furnace, as shown in Fig 
4, turn on the gas and light; then the air 
gently. Get the furnace as hot as it can 
be made before trying to harden tools. 

Take a piece of carbon steel, remove 
all the scale, then try your furnace and 
if you heat it to an white 
heat without scaling it while it is in the 
furnace, you are ready to harden high 
speed steel. It will be found that 
without the scale removed is much harder 
to heat without scaling and blistering than 
steel that has been machined. Always 
have a pair of dark glasses, which should 
be worn in heating high-speed steel 


mixer; and 


your fire a mixer as is shown 


in Fig. 2 


can extreme 


stee! 


LEARN BY EXPERIENCE 

There is but one way to learn when you 
have the proper heat. Take a 
high-speed steel 1x'%4x8 inches and place 
in furnace. While heating turn 
sionally until it gets white hot to 
naked 
sufficient gas so that the blaze comes out 
of the furnace, and you will 
shadow pass from one end to the other, or 


piece of 
i occa- 

the 
eye. Then watch closely, having 


notice a 


possibly meet in the center and go out 
Have the work in but a few seconds after 
this and you will not find any crack nor 
will the work waste away or lose size 
The oil bath should be directly under the 
mouth of the that the to 
will not be exposed to the air any longer 
than necessary. The furnace should stand 
at least 50 inches high, so that the too! 
hardener will not be required to stoop o1 
bend over to look into the furnace. A1 


furnace, so 


air pipe placed below the mouth of the 
furnace, with several small holes drilled 

the upper side, will help keep the heat 
from the hardener. 


A Goop ALL-RouND FuRNACE 
The horizontal furnace shown in Fig. 3 
is the most practical furnace for reamers 
and taps, etc., and should be built in ac 


cordance to the work to be done The 


heating chamber should be extended past 
the two lower burners at least 6 inches 
so as the ena of the tool can be passed 
below the extreme heat. allowing the cen 
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ter and upper part to obtain the proper 
heat, with the point, and not lose in size 
or pit and blister This furnace should be 
built not over 28 inches high and lower, if 


possible 
Great care should be taken in heating 
long reamers, taps, etc., holding them 


straight and turning them without touch 
ing the sides, as this steel is very, very 
soft. When heated thoroughly you can 
force a pine stick through a piece brought 
to the proper heat. In cooling, the reamer 
or tap should be held as nearly perpendic- 
ular as possible; and after immersing in 
the oil, hold it in the tongs for one min 
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ite, or until it has cooled sufficiently to 


own weight: then rest on its 


oil and allow to cool, taking out 


resist its 
end in the 
whenever you please so long as you do not 
force the cooling 

It will be found that the tool can be 
straightened for grinding the same as any 


not able to 


ther steel; if you’ are t 
straighten them they have not had the 
proper heat nor will they 
work that they ought. You 


n the fire 


stand to do the 
will find by 
leaving the reamer after it has 
had the proper heat, say 10 seconds, that it 
is placed 


will fly like glass when the strain 
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\ Bar or STEEL 


EXPERIMENT WITH 
My advice is to take a bar of round 
steel, remove the scale and heat to the 


proper heat, cool as you would an expen- 
sive tool, then try to see what strain it 
A piece of 54 rod 10 inches 
or more before 


will stand 
long should bend % inch 
when you 
then 


learned 
points can try 
being sure, after you 


breaking; and have 


some of these you 
reamers, 


have built your furnace that you can heat 


taps, etc., 


without scaling while in the furnace 

Now as to the tempering of this 
lake one dozen tools all hardened at the 
Mark six of them with pri- 
after draw- 


steel 


proper heat 
vate marks; send them out, 
ing, with the other six that have not been 


drawn, and note the results 


\ Goop Est 
Here is a test that some might try: 
lake twelve tools, cooling every other 


one, as heated, in any compound you may 
fancy. Put the others in melted lead, al 
lowing the latter to cool until black; then 
lav them out to cool in the air or put them 
in fish oil. If the oil is hot, do not mind. 
If the lead gets red hot, keep adding until 
vou have the six in clean. Then send 
them out and see which tools are returned, 
remembering not to draw the tools that 
This test should 
tool 
private 


were cooled in hot lead 
without the 
knowing it, being marked with a 
mark, the tools hardened in lead receiv- 
There is a 


be made user of the 


ing the heat I have described 
good oil bath illustrated at page 413, but 
1 would add a false bottom about 4 inches 
from the bottom, so that no work could 
L would also place the air 
arrange to 


go below this 

above the false 
draw off the water by means of a pipe 
placed at the bottom of the tank. I have 
found that the air from a blower will not 
be sufficient to stir the oil, as it requires 
oil when enter 
ordinary blower 


bottom and 


more pressure to stir the 


ing at the bottom than an 


will furnish 


The Pittsburg Foundrymen’s Associ 
tion is to be guest of the S. Obermayer 
Company some time in June, the latter 


arranged for a_ special 


i tour of 


company having 


train to take the association on 


plant at Rillton, 


of Pittsburg 


mspection to its new 


Penn., a short run out 


So called Resista-Steel, containing 79 
per cent. iron, 6 per cent..manganese, and 
15 per cent nickel, is said to be capable of 
being bent double cold, when cast in 2! 
inch bars When forged its tenacity 
averages 58 tons and it possesses elonga 
tion of from 60 to 7o per cent., which 


is extraordinary \ peculiar fact in con- 
nection with this alloy is that in the event 
or nickel being 
extremely brittle 


of either the manganes 


omitted the result is an 


product 














606 


The Cores Used for the Large 
Dredge Cutter 


By JoHN GREGSON, JR. 


At page 429 I gave a general descrip 
tion of a large cutter head for a suction 
dredge, which had been cast in steel by 
the Pennsylvania Steel Company. On ac 
count of the size and intricacy of the cast 
ing the details of the molding presented 
some unusual features 

As stated, there was no set pattern sup 
plied, the mold being built up with nine- 
teen cores made from five different boxes 
The general location of these is shown in 
the sketch 

Core No. 1 was a plain, round core and 
was rammed up as part of the drag. A 
level joint was swept on the drag, making 


the seat for the core No. 3. 


No. 2 core came directly above No. 1 
At the top it made the lower half of the 
hub and had a print for the hub core 
Thus No. 1 and No. 2 together made the 


form around which the other cores wer 
placed, one of each being all that was re- 
quired. 

Core No 3 
section of the blade 
formed to the shape of 1 and 2; 


made the foot and the lower 
Che inside of it con 
the out- 
Gages were made from 


to both 


side was straight 
the print in core No. 2 ends of 
the blade, to the 


A slot was cut in the bottom of each core, 


insure right “distances 
about 3x1% inches, to remove dirt which 
might fall down the blades, and the slot 
was stopped off with a core after the mold 
was assembled 


WHEN CoMPLICATIONS BEGAN 


This much of the work was perfectly 
simple, requiring no special rigging, and 
was put together before starting the re 
maining cores. 

Core No 
and the hub 


} made the top of the blade 

Each core, however, instead 
of making one blade, made the front half 
of one and the back half of the next, i.e 
half of the 
the 


each core rested two ot 


No. 3 
each 


on 


straddling joint; and 
the first 


one blade and half of the 


cores, 


core after one completed 


next in orde: 
The last core placed matched up with the 
first to close the mold, but it had to be 
made in the 
spiral of the blades and in order to have 


two pieces on account of 
the two pieces drop into place without 


any friction or twisting 


HANDLING A WEAK Cort 


The chief difficulty with the core-No. 4 
was to get it strong enough to be handled 
in the position in which it went into the 


mold. The bottom was much smaller than 
the top and there was an overhang in 
two directions. One view of the core 


looked very much like a capital F and the 
other like the top half of a C 
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A core plate was made, to which a 
lifting hook was fastened at each end. 
\ third hook was fastened to a heavy 
iron rod bent to the general shape of the 
overhang, and secured directly to the 
No.3 
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FrEEvING HEADS 
In each of these cores a hole was left 
for a feeding head at the highest point 
of the blade, and about 6 inches above the 
joint was a sprue which connected with 
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HOW CORES WERE SET FOR MAKING LARGE DREDGE CUTTER 
core plate at both ends. The whole core the main gate. This gate was made in 


After 
the core was in place, its exact location 


was rodded and tied in every way 


was observed by looking down the blade 
the (ny 
patching was also done in that way. 


from hub opening necessary 


cores which ran entirely around the mold 
and was rammed up in the backing. In 
that the entire casting was 
poured from one corner of the flask into 


way great 


each blade at the same time. 
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It is interesting to note that the circular 
trough thus formed pulled apart at least 
3 inches at the opposite side of the ring 
from the runner. 

Core No. 5 was to have been the last in 
place, but through some oversight the 
opening left at the top was too small for 
the chamber. This mistake was discov- 
ered in time for the core to be placed 
after the third of the No. 4 cores. The 
arrangement had the disadvantage of clos- 
ing the mold completely with the setting 
of the last No. 4. By this time, however, 
the amount of trimming necessary was 
pretty well understood and no harm re- 
sulted. 


5 
t 


FINISHING THE Jon 
All that was left then was to place the 


- — —— _ 


@ 
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in the construction of the boxes. Never- 
theless, the first and only casting made 
by these methods was perfect, a fact which 
is greatly to the credit of E. Francis, who 
directed the the core 
boxes and superintended the assembling 
of the mold. 


construction of 





An Automatic Hopper Feed 


By NuTMEG 


In connection with my _ experience 
with automatic machinery in the Nut- 
meg State, many and various hopper 
feeds were devised; among them being 


the one shown by the accompanying il 


























Feed Screw 


Center Line of 


DETAILS OF THE HOPPER FEED 


12-ft. square block in position on the drag, 
ram it up and weight it down. The pour- 
ing left nothing to be desired, as the vents 
taken away through the backing came off 
perfectly. 

It is not claimed that this arrangement 
is the best possible, for there are several 
changes that could be made to advantage 


lustrations, for feeding the peculiarly 
shaped hooks, shown assembled in the 
half-tone at Fig. 1. This forms a fasten- 
ing or closing device for skirts, leggins 
and other articles of dress. 

In the drawings, Figs. 2 and 3, will be 
seen the cast-iron hopper at the top, made 
in two parts to facilitate casting and ma- 





667 


chining at finished points inside, and with 
the lower end terminating in an enlarged 
for the “cut-off” 
ring the 


portion forming a case 


mechanism, and a boss for secu 
hopper to the supporting column 

Operating within the hopper is a steel 
blade A, receive 
the one hook 
(see 4, Fig. 4). This blade is operated 
by the connection B, rotating 
crank C, and so agitates the hooks in the 
hopper as to keep them feeding slowly 
down between the blade and the hopper 
body, by way of the inclined groove D, 
and in one of the four positions shown 
dotted in Fig. 3, as far down as the top of 


the cut-off slide E, 


grooved on one face to 
raised rib on side of the 


and the 


Fig. 2 


Sortinc Into Ricut Position 

The next operation is to arrange all the 
hooks in the track with their hooked por- 
tion to the right and eye to the left, as at 
b or c, in Fig. 3; this being accomplished 
by the mechanism shown in section in the 
case in Fig. 2. The cut-off slide — has a 
vertical thickness just equal to the verti 
‘al hight of the hook being fed; and is 

















INTERLOCKING HOOKS FOR DRESS 


SKIRTS 


FIG. I 


provided with an opening at F, which, in 
plan, is a free fit around the hook, allow- 
ing it to drop into the slide at the proper 
time. 

This slide is not positively operated at 
each stroke of the only 
at such times as a hook happens to fall in 
one of the correct positions, b or c (hook 
to the right and eye to the left), in which 
case the effect is as follows: The small 
plunger G (Figs. 2 and 3), is fastened 
rigidly in the small slide H, and operated 
by the lever /, the lever and connection at 
the back of the the rotating 
crank, clearly shown below, is arranged 
to pass through the opening F at such a 
position that it will strike the hook point 
(see Fig. 3); its pressure carrying the 
entire slide E, together with the hook, to 
the left until in line with the straight 


mechanism, but 


case, and 











668 


track when the slide is locked by the 
bolt A, for a sufficient length of time for 
the hook to fall into the straight track 

“Gia a 


[TURNING BY SWITCH 


If the hook falls in either of the oppo- 
site positions shown in Fig. 3, with the 
eye to the right, the plunger G _ passes 


through the eye, allowing the slide E to 
stationary, and the hook to fall 
“switch” track L, as the 


returns to the position shown, 


remain 
out of 


it into the 


mechanism 


where, by gravity and without mechanism, 
it turns itself to a position with the hook 
to the right as required, and as indicated 


on the drawing 
lhe large slide M acts during these op 


erations, to support the column of hooks 


in the hopper track, and to prevent the 
hook in the slide E falling, until placed 
over the proper track below. The locking 
bolt A. is forced upward by the flat spring 


shown, and drawn down for release, by 
the pin N in lever / 
turns the slide E to 
against the stop screw 7’; also forces the 
slide M to follow the lever / in its travel 
to the left. 

Having arranged all 


The spring O re 
its normal position 


ho ks 


their points to the right, it is now neces 


the with 
sary to pass them through a second mech- 
turn all 
ward, as shown at d d, Fig. 3 


anism, which will points down- 


Stitt ANOTHER SWITCH 


[he second device is contained in the 
casing Q, and is a duplicate of that de 
scribed above, except that the small 
plunger FR, Fig. 3, similar to G in the first 
mechanism, is so located that it either 
passes over the hook point or strikes it 


If it passes the hook, the latter is allowed 
to fall down the straight 


in its correct position If 


track S, Fig. 2, 
the plunger 
strikes the hook, it and the slide are 
ried over until the hook is in position to 
the track 7, 


turned over, as in the upper switch, ex 


car 


fall down switch and be 
cept in a plane at right angles to that de- 
scribed in the first turning 
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h ) ks 


are in one plane, and with their points all 


FEED ScREW CARRIES TO 


It will now be seen that all the 
drawn from the 
feed 
bottom, and 


one way, ready to be 


lower track by the large screw, 


shown in dotted lines at the 


carned along to the mechanism which 
them with their wire links, as 


assembles 


shown by the half-tone, lig. 1 


lhe entire feed stands on the bed of the 


issembling machine, and is operated from 


the main shaft U’, of the machine, through 
the gears, cranks and connecting rods, 
show! At V’ is an outline of the hand 


whee! on the assembling machine 


It was tound that the parts of this feed 


worked well at a speed of about seventy 
of the main shaft, 


filled with hooks 


revolutions per minute 


and kept the track well 
tl per positions for assembling 


In their pr 
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| have not considered it necessary to go 
into the details of the materials and ex- 
act method of construction of the parts 
It is sufficient to that the 
parts of the cut-off mechanisms 
be made of tool steel and hardened when 


say smaller 


should 


necessary, and due care exercised in fit- 


ting; this being obviously necessary in 


uch a delicate mechanism 





The Strength of Cast-iron Cut 
Gears 


By H. T. MiLiar 


In all formulas relating to the 


strength 


of cut gearing, the permissible safe stress 
is assumed to be independent of the pitch 
Different form 


ulas covering perhaps different classes of 


and the size of the gear 














work assume various safe stresses; but 
° —_ | 
a 
a 
25.000 
% 
7 
= 20,000 
15,000 
> 6 Pitch s K 
DIAGRAM OF STRENGTH AND PITCH FOR 
CAST-IRON CUT GEARS 
no formula admits that the safe stress 


may vary with an alteration in pitch 


| believe, however, that with cast-iron 


cut gears there may be such variation and 


that the vermissible safe stress may be. 
I \ 

dependent not only upon the size of the 

gear, but also upon the size f the teeth, 


or the pitch 
On 


Brown & 


treatise on gearing, there 


page 118, in Sharpe's 


is given the av 
erage breaking load for a number of cast 


ars of different pitches. They ar 


iron ge 


No. of Breaking 
, Wik = 8. Pp.) z 
Pite! idth reeth Kk. I 1 Load 
10 1 Ww 27 1.060 Ib 
i 1’, 72 tt 1400 1b 
“i 1, 72 27 2.220 1b 
17, ") 18 2470 1b 
lo these breaking loads the Lewis f 
mula has been applied and a value in 
place of the factor S obtained, which ts 


the ultimate h of the material, upon 


‘'S i 
the assumption that the Lewis formula is 
correct for these gears The Lewis f 
mula was used because it takes into con 
sideration more variables than other for 
mulas. These ultimate strengths are here 


tabulated 
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Diameter of Ultimate Strength 


Pitch. Obtained from Lewis 
Gear. Formula. 
lv 1] iv. 27,800 Ib 
8 ” in. 25,800 Ib. 
6 12 in 23,400 Ib. 
5 18 in. 17,800 Ib 
The values are shown plotted in Fig. 1. 


It will be seen that while the curve rises 
decrease in pitch, the value for the 
the largest, 
much below the probable curve. It would 
| to be able to follow these 
pitches, for 
while the above values are given as aver 
iges of a of tests and point de- 
cidedly in the direction indicated, they are 


with a 


5-pitch gear, which is hes 


ve interesting 


experiments up to coarser 


number 


rdly numerous enough to be considered 


-onclusive 
The A. S. M. E. 
of cast iron seem to shed some light on 


reports on the strength 
the cause 
ultimate strength of these gears; though 
it must be admitted it hardly accounts for 
such differences as are noted above. The 
that the strength of cast 
iron varies throughout a casting. It is 
stronger the nearer it is to the exterior, 
due to the more rapid cooling, which pro- 
shown 


of the decided variation in the 


reports show 


duces a closer grain. It is also 


that for the same reason the iron in a 
large casting is not as strong as in a 
smaller one. 

the permissible 


7 he 


a cast-iron gear of say 40 teeth 1 


These facts influence 


sate load of a gear in two ways 
iron in 
pitch is probably not as good as that in a 
gear 40 teeth 3 pitch, which in turn 


likely have a lower ultimate strength than 


will 


that in a gear 4o teeth 8 pitch, assuming, 
of course, that they are poured from the 
The difference in strength 


Same mixture 


is due to a variation in size. Gears of the 
but of different 
vary. A tooth is 
and when loaded the metal near the root 
} 


same size pitches may 


also gear a cantilever, 
ears the greatest stress and determines 
the safe stress which may be used. As 


has been pointed out, the farther from an 


exterior cooling surface of a gear the 
poorer is the metal and the lower the ulti 


mate strength. The coarser the pitch of a 


gear, and consequently the deeper the 
tooth, the farther will the root be from 
the exterior and the weaker the iron, 
ther things being equal. That is to say, 


a cut gear 3 pitch 
as that at 
though the 


the iron at the root of 


will probably not be as strong 


the roct or a 6 pitch gear, 


lanks might be of the same dimensions 


From this it would seem that for a gear 


1 
tootn 


decrease in 


the 


dimensions a 
*h increases two factors in Lewis 


ising the strength of 


formula: S, by incre 


the iron at the root of the tooth; and JY, 
With 


ms of small diameter a decrease in pitch 


he shape because 


the gear 


by improving 


t ‘ 
number of teeth in pin- 


with the corresponding increase in the 


number of teeth might actually strengthen 
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of casting tooth spaces in castings for cut 
gears of large pitch might be mentioned. 
Apart from any gain in machining the 
teeth, they will wear better and be con 
siderably stronger than those cut from the 
solid; due to the surface of the teeth being 
in closer proximity to a cooling surface 
in the mold. 

The ultimate strengths computed from 
the Lewis formula are low in comparison 
with the average ultimate strength of cast 
iron in small A gear tooth 
breaks through bending, and as has been 
pointed out in recent discussion, the ulti- 
iron in 
considerably 
An 
ultimate stress of cast-iron test bars tested 
38,000 pounds 


castings. 


mate strength of cast tension 
through bending is 


that of pure bending. 


higher 
than average 
in bending is about per 
square inch. Thus for 
least, the Lewis formula has a low 
Calculating the 
taking the fac- 


these gears, at 
factor 
of safety. permissible 
loads for the above gears, 
S$ equal to 8000 pounds, the stress 
following working 


The actual breaking 


tor 


generally used, the 


loads are obtained 
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Repairing a Heavy Crank-shaft in 
a Small Shop 


he crank-shaft of a good-sized engine 
as usual it was needed 
One crank-pin had broken 
where it into the of the 
crank, and the size can be judged from 
the fact that the inches in 
diameter and the 


broke down, and 
in a hurry. 
was let cheek 
pin was 8 
whole shaft weighed 
3000 pounds 

It was a double-throw crank, as shown 


in the sketch, the pins being reduced 
where they went into the cheeks, and the 
broken end remained in the cheek. This 


was bored out with considerable difficulty, 
in the biggest lathe in the shop; but the 
interesting part was forcing in the crank- 
pin with the facilities at hand 

The shop is on the second floor of a 
large building and has no regular forcing 
the two pieces of the shaft 
were blocked up the floor a little, 
the 2-inch steel bolts used to strap a jack 


press So 


from 





























A x Xe | "s x XA 

5 } = Jack " 

‘ Jack : 

cy Cc Cc 
x x x x 
| 

| A — 
t } = =. x x 

J B P P BM “ 
= 


REPAIRING 


also 


loads and the factors of safety are 
given: 
| Working — 
Actual] Break- | Factor of 
Pitch. Loads, Lewis safet 
Formula. ing Load. Safety. 

10 314 1b. 1,060 Ib. i.4 

x 450 Ib. 1,460 Ib. 3.2 

6 760 Ib. 2,220 Ib. 29 

2,470 Ib. 2.2 


5 1,110 Ib. 


It need hardly be pointed out that some 
of these factors are not large enough to 
be called safe. 





Eight 72-ton single-phase electric loco- 
motives have ordered from the 
Westinghouse Electric Company for the 
Spokane & Inland Empire Railway Com- 
pany, of Washington. This railway, which 
runs from Spokane, Wash., to Lockport, 
Idaho, a distance of 130 miles, was one 
of the first in this country to adopt the 
current single-phase system. 


been 


alternating 
It began operations over a year ago with 


seven single-phase electric locomotives, 
operating express, local and freight trains, 
and the phenomenal growth of business is 


well shown by this new order for an ad- 


ditional equipment of eight locomotives.— 
Engineering 


News. 





\ HEAVY CRANK-SHAFI 


against one cheek as shown, and the rig 
for forcing in was ready. 

But it is one thing to force a crank-pin 
in and quite another to have it true, and 
it would be hard to say which is the more 
important. 

A stand, or frame, was fastened to the 
floor at each end of the shaft as shown, 
and three lines of fine piano wire A A, 
BB and CC stretched at equal distances 
from the main parts of the shaft. Using 
these as guides, the two end bearings 
were lined up by measuring at such points 
as X X in both views, and then the forc 
ing in was commenced. 

Measurements were taken at frequent 
intervals and any tendency to get out of 
line was at once corrected by applying a 
little outside pressure at different points. 
This corrected both “cocking” and “twist- 
ing” errors, and when the crank-pin was 
finally home it was true in all directions 
within very close limits 

A hole was then tapped so as to be half 
in the cheek half in the small end 
f the pin, as at P, as a safe-guard against 
turning, as they are not anxious for this 
job every day. It was done in the shops 
f L. Wright, Jr., Newark, N. J 


and 
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The Edison Drafting School at 
Schenectady 


Che General Electric Company at Scheu 
tor 
iIralts 


ectady maintains a drafting sch 


young men who desire to becom: 


men. The young man is first required to 


pass a very stiff examination im arith- 


metic, 


the chances being that he wil! fail; 


but he is given another trial After 


pass 


ing this examination, he is admitted to 
the blue-print department, where about 
three months are spent learning the ins 


and outs of blue printing by arc lamps 
rhen he is transferred to the tracing de 
partment, where he almost invariably be 


tracer before the 


comes an expert nine 
months, completing his first vear, are 
finished. Thus far his working hours 


have been a comfortable 8-hour day 


(He Factory Course 


In the second year he is placed in the 
factory for a year. Usually he is trans- 
terred every three months, but there are 
exceptions to this rule. The work in the 
switchboard 
switches, 


tactory embraces assembly 


and details, oil searchlights, 
motors, machine 
shop, test experimental, turbine and many 


cther equally 


transformers, induction 
interesting departments of 


manutacture. Ten hours is the average 


day's work in the factory. 

After his second year is completed the 
young draftsman, with many advanced 
as to machinery and electrical ap 
paratus and not a little experience, is now 


admitted 


ideas 


to the drafting room for two 


years, which completes the course. Here 
he works 8 hours, as when he joined the 
freshmen in the “blue-print” room 

His last year, and not infrequently his 
third, often finds him, if he is anyway 
bright at all, doing some designing and 
equally complicated work. 


Oursipe WorK AND Stupy 


During these four years the young stu 
dent is requested to study algebra, geom- 
etry, trigonometry, projection, use of the 
slide rule, stresses and strains of mate- 
rial, and to draw and trace 50 sheets of 
electrical apparatus, etc., from sketches 
furnished him. All this studying and draw- 
ing is done outside of working hours. 
Classes recite twice a week to the faculty, 
which consists of two instructors and a 
few others who examine drawings, trac 
ings, etc. 

The student’s for the first six 
months is $3.41 per week. It is imcreased 
for the next six months, provided he has 
kept up with the studies required of him, 
to $4.32 per week. 


pay 


The same provision as 
to the studies and drawings applies to the 
remainder of the time spent on the course 
Che student must keep up with the sched 
ule. At the end of his last year he is 
ne ighborhood 


drawing something in_ the 


if $7.50 per week 
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WHEN He FINISHES 


If—and it is a word of considerable 


size on a course like this—if he has com- 


pleted the prescribed studies, completed . 


his drawings, passed all exams and finals, 
kas good deportment, is a hard worker, he 
is presented with $100 and a real drafts 
Needless to that if the 
young man fulfils the above requirements, 
he is a highly polished article indeed. 


man’s job say 


At present there are about 150 taking .- 


the course, which is called the “E. D. S.,” 
or Edison Drafting School, among them- 
selves and friends. They come from all 
the States: one from Texas, one from 
Ohio, four or five from Nova Scotia, while 
Schenectady has only about four or five 
young men there 





Simple’ Oil, Tests 
By Geo. SCHUELEIN 


Having read so many articles in your 
columns about machines and their design, 
I want to contribute some hints on oil, 
to keep the parts in good running condi- 
tion. A small manufacturer cannot em- 
ploy a chemist to test the different oils 
he receives from the oil manufacturer, 
and he may lose dollars without knowing 
it. 

There are a few simple tests which can 
be made by any man who uses oil. 
Before going into details, I want to call 
attention to the different kinds of oils, 
which are; plant oil, mineral oil, animal 
oil. The plant oils, as linseed oil or 
rape-seed oil, are resinous and rancid 

The mineral oil is manufactured from 
petroleum, which was probably formed by 
the remains of animals. The oil should 
be tested for body, gum, resin and acid. 

To test the body, take a strip of glass 
3 feet long and 2 or 3 inches wide; fasten 
a scale to it (any old ruler will do), and 
bring it to an inclined position. From 
perhaps two different sorts of oil pour 
a drop on the highest point of this strip; 
oil No. 1 may run 18 inches in an hour 
and oil No. 2 perhaps 2 feet, which shows 
you that the latter has less body. 

In order to make a comparison with 
your next lot make a note of this, and 
you can come nearer telling what you 
get for your money 

To test the oil for acid, which it should 
not contain at all, take a medicine glass, 
put in warm water, some oil and litmus 
‘fluid. If the oil turns red and especially 
the litmus fluid, then it is allied with 
acid; but if the litmus remains blue, the 
oil is a good one, and therefore free from 
acid 

To make the third or gum test, let the 
oil used in first test stand an hour and 
then rub off; if easily removed the oil is 
practically free from any gum; but if it 
feels sticky the oil is mixed with plant 
oil or with gum oil, which is 
extremely cheap. 


even 
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An Apprentice School on a 
Small Scale 


By J. B. Stanwoop 

The Houston, Stanwood & Gamble 
Company, manufacturers of engines and 
boilers, of Cincinnati, are operating, and 
for two apprentice 
school which possesses some interesting 
features in that it represents the applica- 
tion to a moderate size industry of the 


have been years, an 


day-school problem which is in vogue at 
the General Electric Company, at Lynn, 
Massachusetts. 

[he apprentice, 14 to 16 years of age, 
who usually applies for work to the ma- 
chine shops of Cincinnati has but very lit- 
tle education. On the average it is doubt- 
ful if the amount of schooling this class 
receives is much more than that obtained 
by a child 10 or 11 years old; that is to 
say, the boy can read and write, and 
probably solve such problems in arithme- 
tic as include only the simplest sums in 
fractions. He is not a high-school gradu- 
ate. 


THE STupDIES ARE PRACTICAL 

It would be folly to start such young 
men off in the strength of materials or to 
give them instruction in steam engineer- 
ing or applied electricity. A school such 
as is here in operation undertakes to train 
the boys, first, in arithmetic, elementary 
algebra and applied geometry; second, in 
English, which includes reading, writing 
and spelling, and English composition; 
third, in mechanical drawing; all with 
practical and concrete examples and ap 
plications taken from their shop experi- 
ence. 

Each of the fifteen pupils who now at- 
tend this school gives six hours a week 
out of the shop’s time to the class work. 
These class exercises are held on Monday, 
Wednesday, and Friday afternoons in 
two sections of two-hour intervals each; 
and the apprentice is under pay when 
working in school just as if he were at 
work in the shop. 

No attempt is made to give special in- 
struction in machine work; but as the only 
apprentices who are permitted to attend 
this school are under contract, and as 
that contract agrees to give them a speci- 
fied time on lathe, planer and erecting 
floor, it is felt that they receive a reason- 
able amount of all-around shop training. 


Is OPTIONAL WITH THE Boy 

It is not compulsory upon any appren- 
tice of this company to take this course of 
schooling, but ali are urged to do so. 
There have been one or two cases where 
young men have chosen to stay out, and 
they have at the same time developed into 
fairly good mechanics. 

As to results: It is claimed that such 
a school as this increases the general in- 
telligence and mental capacity of the ap- 


May 9, 1907. 


prentices; it also puts the management in 
cloSer touch with them; and it has been 
found that most of them have developed 
or are developing into higher-grade men 
than those who do not have the same op- 
portunity. It is also believed that the six 
hours spent in the school does not seri- 
ously affect the output of the younger 
apprentices, who have not become accus- 
tomed to shop habits, for whom nine or 
ten hours’ steady application a day is fre- 
quently a very heavy strain, so much so 
that in many instances their efficiency is 
often impaired; a two hours’ “let up” 
three times a week is often an invigo- 
rator. 

One noticeable feature of this school 
is the good will generated in the minds 
of these young men toward the manage- 
ment of the company. 


LacK OF PracTICAL EpUCATION PREVENTS 
PROGRESS 

It has been found that forceful and 
earnest young men entering shops as ap- 
prentices finally rise to positions of con- 
siderable responsibility, only then to find 
that the unfortunate lack of a reasonably 
fair education is the only thing that re- 
strais or prevents further progress. Such 
a school as here decribed obviates in a 
part this difficulty. 


SECURING THE TEACHER 


One important feature of such a school 
is to secure a teacher skilful enough to 
instruct boys of varying capacities, and 
who shall have such knowledge of shop 
conditions and shop practice as to make 
the work of the school relate to and bear 
upon the work in the shop. This Cincin- 
nati school has been able to secure for this 
purpose the night-school 
teacher whose afternoons are unemployed, 
and it is hoped that other shops may be 
induced to take this matter up. If a num- 
ber of shops would agree to operate such 
schools on their own premises and would 
combine to employ a first-class teacher all 
the time, it would be possible for such a 
teacher to handle probably four- shops, 
giving twelve hours a week to each shop. 
This would reduce the expense to the shop 
and at the same time insure a competent 
man for the work. A group of shops 
with a group of teachers working in har- 
mony with each other and with the shops 
would develop in a large manufacturing 
community a powerful influence for im- 
proving the quality of the men. 


services of a 





It will be a public calamity, states Con- 
crete, if, in the geueral application of re- 
inforced concrete for the construction of 
fire-resisting warehouses, cement and ag- 
gregates unsuitable for the purpose are 
used, or insufficient thickness of concrete 
for the protection of all steel work pro- 
vided. Buildings erected on such lines 
will collapse when subjected to fire, and 
seriously discredit all reinforced concrete 
structures. 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice 


and Economy 





WE 


Multiple-spindle Countersinking 
Rig 


Che drawing shows a six-spindle drill 
ing or countersinking machine which I 
designed to countersink stamped and ma 
chine-made brass hinges. The spindles are 
adjustable from 11/16 to 114 inch centers 
horizontally, and from 11/16 centers to 
1’ inches vertically each way from cen- 
tral. Of course considerable more ad- 
justment could be obtained by increasing 
the size of the front bearing bracket ac- 
cordingly There is nothing intricate 
about the apparatus. The only point cail 
ing for special care is the location of the 





PAY 





FOR USEFUL 


joints are 9/16 inch diameter at the driv 
ing head, and inch at the other end 
The frame D and E is made up in the 
manner shown in the sketch. £ is slot- 
ted through for uprights D and a packing 
piece put between the two, secured by 
four screws and a long bolt. Parts D are 
nilled as shown in the cross-section, to 
allow the blocks F to slide up or down 
lor the sake of clearness the front bear 
ings are not shown held in place on the 
frame with the securing bolts The de 
tail at G drawn to larger scale gives a 
better idea of the construction The 
blocks are hard gun-metal castings bored 
7/16 inch diameter for the spindles H/ 


The lugs on G fit nicely over the blocks 
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holes in the rear bracket for the pinion 
spindles. The cone pulley head (not 
shown), with the gray-iron castings, is 
fitted on to the bed of an old turret lathe 

A is an internal gear fitted to a face 
plate which is threaded to fit the spindle 
nose. It is cut 20 pitch, 62 teeth. The 
pinion spindles B have 18 teeth. The pitch 
diameter of the gear A = 3.1 inches; the 
pinions are 0g inch on the pitch line, 
the full diameter being 1 inch. The dis 
tance between centers of the pinions i3 
1.1 inches, which leaves ample clearance for 
the revolving spindles Through the 
bracket C are bored six holes % inch 
diameter, and hard gun-metal bushes are 
pressed in, which are bored 9/16 inch or 


the size of the spindles. The universal 
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MULTIPLE-SPINDLE COUNTERSINKING RIG 


F which are slotted for adjustment, th« 
bolts securing the parts firmly together 
The method of adjusting the countersinks 
will be understood from the _ general 
drawing 

The block 7 is hardened steel I found 
that the best stop scheme I could use was 
to round slightly the ends of the counter 
sinks and feed up till they touched this 
hard block. One set of countersinks 1s 


needed for each different size The only 
alteration I have made from the sketch 
1s to increase the length of the handle of 
the back slide / Oil holes are placed 
in convenient positions Che machin 


runs 1200 revolutions per minute, and is 
a time saver for anyone who has use for 


this class of tool. A guide which is not 


IDEAS 


hown is placed on the sliding block in 

nd adjusted so that it is just about 
high enough to allow the countersinks to 
pull the hinges into position. There is no 


need of holding the work, as the twisting 


action is equalized. I find it quicker to 
drill the holes in the press and counter- 
sink afterward \W. ReyYNoLps 


Birmingham, England 
Jig for Drilling Steam-pump 
Glands 


I can fully agree with Syd. P. that 
criticisms make good men, and in view of 
his remarks in reference to the jig shown 
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it page 384, | am again led to refer to it 
with a few remarks relative to the clamp- 
ing screw shown [hese are applicable 
not only to the jig referred to, but equally 
so to jigs and fixtures in general. If Syd. 
P. will again refer to page 384, he will 
note that the screw shown is a cap screw 
with a square head and a collar at the 
bottom of the head. Years of experience 


have demonstrated that the most desirable 


wrench for use in connection with jig 
and fixture work, where wrenches are re 
quired, is a socket wrench with a tee 
handle, made of a steel casting with 
the socket end cored to fit freely the 
screw head, and of such shape as will 


ive the least tendency for the wrench to 
slip over the corners of the screw head 
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when pressure is applied. Since a square 
form of head offers a great deal better 
gripping surface than the six sides of a 


hexagon, it is evident that a square head, 


as shown, is preferable to a hexagon nut, 
while the free fit of the screw in the 
locating stud renders the removal of the 
stub end easy if twisted off, without dam- 
age to the locating stud 
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Winding Scroll Springs 


[his rig was made a few years ago for 
winding scroll springs that were used on 
a shoe-sewing machine, for taking up the 
slack thread on the return or up stroke of 
the needle. 


[he spring was made as shown in Fig. 


ele 
| } bp 
y / 
ee |) 
FIG, 2 , 
, >A 
FIG, 4 


WINDING SCROLL SPRINGS 
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This form of screw being adopted as a 


Standard jig screw and carried in stock in 
a range of sizes renders repairs possible 
with little expense or delay. 

Chis screw is simply a means to an end, 
and may, or may not be, mechanical, but 
will Syd. P. kindly state for the common 
benefit of the readers of the AMERICAN 
MacHINIst, myself included, his reasons 
for preferring a screw with a tight fit and 
a loose hexagon nut? I shall later, again 
refer to this screw as used in com 
bination with various other standard 
jig parts which are applicable to a variety 
of jig work, requiring little or no machine 
work in their construction, and which are 
and have been in daily use for some years 
It is true that the split washer is easily 
lost, and that the jig requires turning over 
to remove and replace the piece, but as to 
whether more or less time would be lost 
in turning over the jig, or in mounting 
Syd. P.’s first jig on the necessary pieces 
of waste material might be a debatable 
point 

After an extended experience in the 
use, design and construction of jigs and 
fixtures for manufacturing purposes, | 
have yet to recall an instance where a jig 
with thin webs has ever been broken in 
handling, although I have had a few in- 
stances where the feet have been broken 
off due to defects in the casting. In de 
signing, it is important that the designer 
should pay particular attention to the dis 
tribution of the metal, arranging the webs 
in such a manner as to guard against un 
due distortion from the pressure of the 
cutting tools, and clamping devices, and 
+} 


secure the maximum rigidity with the 


minimum of weight H. D. PENNEY 


1, and the method of winding was on a 
pointed center fitted to the speed lathe 
[he angle of the center was about 50 de 
grees with a spiral V groove cut on it 


with just enough lead to let the wire lie 
easily and with a slot cut across the point 
to hold the wire, as in Fig. 2 

Using this center for winding, the 
spring was “dished,” and it was necessary 
to spend considerable time in straighten- 
ing it As I had about a thousand to 
make I wanted an easier way of doing 
them and having them straight 

So I turned up the pieces 4 and C, Fig 
3, out of machine steel, 4 to fit the chuck 


and with a hole through the center to re- 
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The end of the pin B was slotted to take 
the end of the wire, and hold it while 
winding. 

This left the finished spring as at B, 
Fig. 2, which end was afterward cut out 


to put a screw through to fasten the 
. . . . 
spring in position. 
The rig was used as follows: The end 


of the wire was placed in the slot of the 
round pin B, Fig. 3, the part C in the tail- 
stock to bind the wire a little and the belt 
pulled by hand to rotate the part A the 
required number of times, which was 
noted after a few trials; the required 
pitch being secured by noting the tension 

f the wire in binding. 

The right-angle bends and hook were 
had by using the cast-iron plate, Fig. 4, 
the spring being placed in position, and 
then passed around small pins ./. The 
hook was then bent up and the spring so 


W. E. M 


-ompleted 





An Improvement in Turning 
Taper Pins 


Referring to page 402 and the article 
‘Box Tools for Small Taper Pins and 
Handles,” by Tapers, there is » doubt 
that such a tool will produce a taper pin, 
but I do not see how it can be really ac- 
curate. Every detail seems to have had 
ittention and everything seems to have 


been done except the one fundamental 
ind essential thing necessary for the pro- 
luction of accurate taper pins 


He pushes his cutter slide forward with 





Top View 

















Front 





Left Side 








BOX TOOLS FOR TAPER PINS 


move the pin B as it was found necessary. 
[The pin B was of drill rod hardened and 
drawn to a spring temper; but after 
breaking several they were left soft and 
lasted longer. The piece C was of ma- 
‘hine steel, and fitted to the tailstock 
[ the face D 
} 


ibout '4 inch from the center line. Both 


yindle with ‘oncaved for 


the pieces 4 and C were case-hardened 


a cam or slide. The force to do this is 
applied at stud G. Now this force will 
tend to move not only the slide in which 
the tool is held but the box tool as well, 
and will actually do so within certain 
limits. The cut made by such a contri- 
vance must consist of a series of steps 
more or less regular. 

To prodtice really good taper pins with 
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thar 


box tool it is absolutely essential that 


a 


a projection from the body of the box 
tcol be carried around behind the cam so 
that the action of the cam, as the box tool 
is forced upon it, is that of separating two 
parts of the mechanism by forcing a 
wedge between them. In this way a 
force exerted against the slide forward is 
resisted by an equal force on the opposite 
side of the cam by the projection from 
the box tool itself, keeping the work in 
balance and insuring a regular advance of 
the cutting tool and consequently an ac 
urate taper pin. 
Harvey E. Brown 


Straightening Pattern Stock on 


Buzz Planer 


Quite a number of pattern shops having 
no surfacing machine but a buzz planer 
are often required to work stock “out of 
wind.” In a great many instances this 1s 
done by surfacing one side, then gaging 
the other side by hand. It is then rw 
over the buzz planer until the stock 1s 
sized down to very near the gage lines. 
when a finish cut is taken. I have ofter 
noted that this takes quite a while, es 
pecially with beginners or those not as 
skilful as they might be. The accompany 
ing sketches show how the stock can b 
straightened with very little trouble in 
pieces from 2 feet to 16 feet long 

Get out two parallel strips as at D, 
about % by 1%, and fit them up on th 
planer platen. The size of the planer will 
determine the length of these strips 
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platen (see A), run down the table until 
the cut removes all superfluous stock un 
der the parallel cut, as at ( After this 
is done your stock will be parallel and 

finish cut will give you a board or plank 
perfectly straight. In working different 
widths of stock you will of course 


have to change the position of the out 


side strip 





Lhe sk h is of a drill jig, wl is 
proved to be a very handy and efhcient 
tool; the scheme, although not an original 


- 


idea by any means, is very simpl 
On the small piece shown in Fig t 1s 


‘ that +} } ] 1! } 
reqi red tha ne hole drilled vy means of 

















FIG.!: 1 

_ VL) 
lt much work of this kind is done it 
will pay to have these strips mad if 


cast iron and plane them to suitable sizes. 
corresponding 
holes in the planer platen so they can be 


readily shifted from one position to a1 


Put lugs on them and dril! 


other 
There is also a distinct advantage to 


work lumber in this way where the 
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STRAIGHTENING PATTERN 


Place these strips on the planer 
platen and secure with a lip on end as 
shown 

Now take your stock which is dressed 


n one side and edge, run this over the 


rip saw, planed face against saw guide, 
and parallel the two edges, allowing a 
1/16 inch for final dressing, as at B 
Place this on your strips on the planer 


hor 


STOCK ON A BUZZ PLANE! 


quality of pattern work is considered, be 
cause in dressing pattern lumber on a 
surfacer the grain is compressed to such 
an extent that no matter how much hand 


dressing you do, the grain is bound to 


come out after shellacking or when th 

pattern goes it 
[he sketches make all the operation 

r \ SUBSCRIBER 





) | 
i i sh ‘ ) nd 
tha he l « lrilled ne d 


straight; as there is an enormous quantity 


thes Simla 


pieces to turn out, this jig 
was devised There may be a number o 
ther tools that would insure as good and 
‘urate a job as this jig, but for rapidity 
| know of none that can compare with it 
M.J.H 


A Drill Holder for the Lathe 


[his holder for small drills was 
signed to be used in the tool post 


lathe. Its convenience and use wi! ) 











A DRILL HOLDER FOR THE LATHE 


parent to anyone who has had to drill 
small work held in the lathe chuck. Among 
its good points is the ease with which a 
drill may be removed, ground and re 
placed in identically the same position 
As will be seen by reference to the 1l- 
lustration, the shank A has two grooves, 
shown in the section at B, one larger than 
the other, to accommodate varying sizes 
of drills. The clamp C, carrying the 
clamping screw D, can be swung around 
and used with either groove 
S. W. Mitts 








Boring and Facing a Hydraulic 
Press with Portable Tools 


It is a difficult job to machine a 


not 


large piece of work when have ma 


enough to take the piece and 


you 


} ] 
chines large 


ample crane capacity to handle it. On the 
other hand it has sometimes been found 
more economical to have a portable ma 


chine than to move the casting to a large 
machine that could handle it 


E 
Feed 
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Facing Head 
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FIG. 2. FACING HEAD IN PLACE 
compressed air and electricity as a means 
of transmitting power makes many more 
portable tools possible than formerly 
lhis is the way we machine a large hy 
draulic cylinder 

Fig. 1 shows the cylinder !et down in a 
pit about the floor. It is then 


leveled up and a spider placed in the bot- 


even with 


tom of the cylinder with a center pro- 
jecting upward in the same shape as a 
latte center. The spider is held in the 


ustcl way by set screws, and we put the 


boring bar in as shown. This is sup 


ported by the four-legged spider that is 
The cylinder 
the 


made to fit the boring bar 
the 
spider could not be used 

The cutter head carries four cutters, as 


is not bored whole length or 


shown in Fig. 1. The boring bar is fed 
star-feed at the 


shows a facing head on the bar 


by a top as shown and 
Fig. 2 


which is fed by the star wheel at D. 
On the top plate we have four bosses, 


or collars as shown at E& Fig. 3, and these 


The use of 
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bosses are turned both inside and out 


The boring attachment fits over the out 





side of the boss and is held in place by 
set-screws as shown. This is for boring 
the four holes for guide rods and is 
riven by worm-wheel, the worm being 
\\ 
/ 
~ 
FIG. 3. LOCATING AND BORING HOLES FOR 


GUIDE RODS 


The bar is fed 
hand. The tem 
the top of the cyl 


driven by an air motor 
by the feed screw, by 
plet being clamped to 
inder brings all the holes correct, and the 
boring rig is moved from one hole to the 
also faced off on the 
small fac 


other, the bosses are 


under side by the use of a 
ing head clamped on the bar that bores 
the hole, and it is fed by hand as the boss 
beneath only has a small surface to be 
faced. In this the 
many times lighter than the cylinder and 
I hope 


this simple arrangement may assist some 
McGaHey 


operation tools are 


they work rapidly and accurately 


of our readers. C.R 


Graduations for Micrometers 


and Scales 


Fis micrometer caliper, 


g. I shows a 
which 


from sketches furnished 
by me Nov. 27, 1900, although it appeared 
later that the late Mr. Borton, then with 
the Brown & Sharpe Manufacturing Com 
pany, had some similar idea previously, 


was mad 


as applied to a scale. 


Af 





DIRECT RI 


\DING MICROMETER 
lhe idea is to make the graduations di- 

rect the liability to 

error in reading the ordinary divisions. I 


reading, to avoid 
think the sketch will show clearly how 


this result is obtained by staggering the 
figures, which otherwise it would be im- 


possible to stamp in a space of 0.025 inch. 
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fact, in original 


“Staggers” so that 


\s a matter of 
sketch I arranged the 


my 


there was 0.100 inch for each number, 
which I think is better than in the scheme 
shown. I also called attention then to 


this method of marking indications on 


all scales, or dials, whereby minute gradu 
be easily and accurately read, 


ations can 


in connection with a movable slide or in 
dex finger 
I need hardly enlarge on the difficulty 


f reading sixty-fourths on an ordinary 


scale. With the staggered arrangement, 
they can be made direct reading, as shown 
in Fig. 2. I do not know that any of 


these have ever been made 

| have been trying unsuccessfully to get 
a micrometer made with a screw 32 
threads to the inch, and 32 divisions on the 
thimble, thereby giving all usual divisions 
of an inch by halves, from ™% inch to 
1/1o24inch, or one sixteenth of 1/64 inch, 
which is near enough to o.oo1 inch for 


most work (only one-fourth of 1 per cent 


iS (* | 


o . — 


“| 5i{ 
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FIG. 2. PROPOSED GRADUATION FOR MACHIN 


ISTS’ SCALE 
out), and is readily understood by me- 


chanics who often “split sixtyfourths.” 
Ropert J. HEARNE 


Germans Not in Favor of a Metric 


Twist-drill Shank Taper 


[he 


drills, meeting in Hannover, declare that 


German manufacturers of twist 
the proposed introduction into Germany 
of a metric taper, instead of being an ad 
vantage, would be a disadvantage. They 
combat the assertions of those in favor of 
the metric taper as follows: 

true that the Morse Nos 
4, 8 and 6 show some difference of taper 
from Nos. 1, 2, and 3; also that the di 
mensions, in English inches, give no even 
millimeters. This, 
because nowa- 


It is tapers 


equivalents in how- 
ever, makes no difference; 
days such tapers are not made according 
to measure, but according to gages 
ground exactly to size, so that it makes 
no difference whether or not the measure- 
ments are in even millimeters or fractions 
thereof. 

The statement that the Morse taper ha’ 
undergone changes in the course of time 
is not correct. It is called forth by the 
fact that at one time tests of twist-drill 
shank tapers of various forms showed dif- 
ferences, such drills being made by hund- 
reds of small firms as a side line, who 
took no special care to make their product 


exact. Today, however, twist-drill man- 

















May 9, 1907. 


ufacture has become a specialty; they are 
made in great quantities, and all dimen- 
sions are exact to the standards. [Here 
follows in the report a short table giv- 
ing in millimeters the exact dimensions 
of all the Morse tapers.] 

There are further commercial reasons 
for keeping the Morse taper. Twist drills 
are a staple commercial article, the price, 
dimensions and quality of which cannot 
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It was quicker than get 
stock, and 


a new arbor 


ting a piece of centering it 
turning it for 


Toot Room 





A Grinder Head 


[The grinder head here illustrated was 


designed to be dust-proof, and is giving 


Bushing 











A GRINDER HEAD 


German makers. 
great 
make 
them; if it were required to bring out a 


be established alone by 


\t present there are necessary a 


number of special machines to 
metric taper it would be necessary to put 
iri new special machinery specially there- 
for. Furthermore, to double the amount 
of stock necessary to be kept by dealers 
would be a heavy burden. 

The the metric 
taper call for making new 
articles which would have to be kept in 
stock together with the 3000 old ones. 
The expense of such increased stock 
would have to be borne not only by the 
manufacturers, but also’ by the dealers. 

Ropert GRIMSHAW. 


introduction of new 


would 1000 


[No better argument against the adop 
tion of the metric system was ever made 
than this which comes from Germany. It 
relates to a single article of manufacture 
only, but its application 
advantage would follow the change, and 
its cost is prohibitive 
to which all arguments lead 


is universal. No 


That’ is the point 
Ep. ] 





An Emergency Grinding Arbor 


“A Makeshift 
method 


A letter on 
Drive Fit,” 
resorted to by 


page 54I, 
called to my mind a 
a grinder man in making 
a grinding arbor for an odd-sized hole 
He had an arbor in stock a little under 
which he nurled then 
down to the required size, removing the 
This 
did 
longer than turning off a 
found had 


size, and ground 
stock that the nur! had crowded up 


answered the purpose first rate, and 
not take much 


the arbor 


chip would have, if 


good satisfaction. The body and lock nut 
are recessed to receive the bushing and 
pulley. Holes drilled on a 
through the bronze bushing in such a way 
that the oil is forced out of the oil cham 
ber in the pulley to the journal bearing 
The body of the head is stationary, giv 


are tangent 


ing the dead center 
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AN INDICATING 


The head is simple, compact, self-oiling, 


dust-proof and has a large bearing sur 


face. The body and retaining collar are 
of machinery steel, lock nut and drivers 
of tool steel, pulley of cast iron and the 
bushing of hard bronze. 


C. A. KELLEY. 


GAGE 
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An Indicating Gage and 


Attachments 
This gage, which was developed fo 
use on very accurate work, is shown as 


sembled at A The box containing the 
mechanism and having the graduated scak 
a solid piece of machinery 


dovetailed 


is made from 


steel and is shown at B \ 
groove is milled in the side to receive the 


cover plate, which is held in position with 


a small screw 2’ at the sidk 

[his removable section of the cover 
does not form the entire top of the box, 
however. The rest of the cover is formed 
by another small plate dovetailed and 


soldered into place after the opening be 
neath is properly dug out 

The lower end of the box is drilled and 
tapped to fit the barrel D. A small screw 
vy’ goes through the shoulder of the barrel, 
the pin E 
This pin is hardened 


acts as a stop and prevents 
from dropping out 
and lapped to a true fit in the barrel. One 


end is rounded while the other end is 
beveled to a knife edge, so as to have as 
little bearing surface as possible on the 
side of the first This 
made of sheet steel 0.012 thick 

has a ™%-inch hole and is hardened 
the other 


hardened bushing having a 1/32-inch hole 


lever F, lever is 
One end 
Into 
end is soldered a_ 1/16-inch 
Similar bushings are in levers G and H 
This 1/32-inch hole forms a bearing for 
fivot 
is made in a similar 


the 1/16-inch 60-degree screws 


[he second lever G 


way, except that a sharp-poimted pin is 
riveted on at z This is hardened and 
7) ' 
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AND ATTACH MENTS 
stoned to a fine edge and slides in the 
hole of lever H. Of course it is very es 
sential when laying out the holes for 
two pivot screws and the sliding holes 
that they are all on the center line. A 


very fine hair spring / is pinned to one 


side of the box and bears against the 
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hardened point on lever G and lies be 
tween levers G and H. This makes the 
indicator very sensitive when in use. 

has a double joint, so it can 
he placed The holder J 
turns on a shoulder screw K. In its taper 
hole fits the bent rod L held by a washer 
The length or hight of the 
yvage is increased by the tube M, fitting 
This is threaded on one 


lhe gage 


in any position. 


and a nut 
over the rod se 
end and bears against a spring collar 
Over the collar and screwed to the tube 
is the nurled nut O 
clamps the tube 


handv to have two or three tubes of dif 


Tightening the nut 


and rod It is very 


ferent lengths to accommodate a range of 


hights 

lo obtain a large range of adjustment 
when setting a special surface block, 
holder P was designed. This has a move 
nent in the screw Q of about inch 


lhe bottom of the holder is hardened .and 


lapped. The slot in the front is a tight 
fit for the arm R. This arm rocks on the 
pin S, is connected to the screw Q and 
carries the split clamp 7 This clamp 


holds the gage in any desired position 

The gage as made had a ratio of move 
ment between the pin - ind _ indicating 
pointer H of 1 to 75. It is thus available 
for very When 


holder P it is well adapted for lathe and 


accurate work used in 


bench operations. For indicating center 
punch marks in the lathe, pin U 
This has 
the punch mark 
n the tailstock center 


is used 
a 60-degree point which enters 
The other end is held 
of the indicator in 
work, the 


By bringing the pin 
the 
mark 


contact with pin near the 


center-punch can easily be tested 
and trued up 
ways under a slight pressure against the 
work from the small spiral spring shown 


The indicator is also use 


The 60-degrce point is al 


inside the pin 
ful in truing up a hole, or projections and 
buttons on jigs and fixtures, when on the 
face plate. 

When bolts or clamps are in the way, 


attachment V’ often overcomes the diffi 


culty. This slips over the barrel of the 
gage. As shown in the cut, the ball point 
of the attachment is removable. Thus 


various lengths and shapes of points can 
be used. 

For use in comparing the 
lathe screw with a master-screw plug, in 
sert a sharp point in place of the ball 
end. Place the cast-iron holder X with 
the gage in the tool post, and bring the 
sharp point in contact with one side of 
the thread of the master plug, so that the 
gage will indicate some particular point 


lead of a 


of the graduation. 

Attachment Y is convenient on the drill 
press. The long thin bar is fastened at 
one end to the machine in some conveni- 


ent plac The other carries the clamp 
shown above it in the cut, and this clamp 


When 


the gage can be swung back 


in turn holds the indicating gage. 


not in use 
out of the way R. A. ALMOND 
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A Sub-press Die 


[he accompanying illustration shows 
type of sub-press die which was first used 
o 


for blanking watch movements, but which 


has since been quite extensively used for 
1 


clock, typewriter and other work requir- 
ing great accuracy. 
But little explanation is required. The 


blank which the die produces is shown at 


S. The upper half of the casting, or cyl- 
inder A, is shouldered on to the base B, 
and is held by screws and dowels The 
ipper part is bored out tapering, and a 


is fitted at the top to take up 
The plunger 


heavy nut C 
the slack 
D has three semi-circular grooves spaced 
the babbitt EF 
with which the casting is lined. The die 
F is screwed, and doweled to the plunger 


caused by wear 


equidistant, which engage 


G is the punch which is recessed into the 
J J 
=~ 
1 

Y ~~ 

F Ui )G 
*) A 

" ) 








vase and held by screws and dowels. Both 
punch and die are pack hardened 

The stripper H is made a close sliding 
fit on the punch, with a sufficient number 
The 
amount of tension required is consider- 
able if the stock is thick, and if there is 
much cutting The stripper is 
ground flush with the punch 

The shedder / fits the die very closely 
and throws the blank back into the scrap. 
It also serves to keep the stock flat when 
struck. 

The small punches J J are fitted into 
a taper, are supported by 
carefully alined 


of springs below to strip the stock. 


surface. 


the plunger on 
the main punch and are 
with their corresponding openings in the 
[he spring A, which backs up 
be quite heavy and 
the lathe 


main die 
the shedder, needs to 
should be bs red and chased in 
\djustment of 


it is secured by 
which 


its tension 


the plug J is forced down by the 


screw M. The plunger is driven by the 
top cap N, the stop of which is engaged 
bv the gate of the press 
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Whether the plunger of a sub-press 
should be babbitted before the punch and 
die are fitted or afterward is a disputed 


point. Some consider it good practice to 
set the finished die and punch in the usual 
manner, level up the plunger carefully 


and pour in the babbitt, while others pre- 


fer to babbitt the plunger before the 
punch and die are made. The latter 
method is condemned by some on _ the 


grounds that if the punch “goes” a little 
is difficult to bring it in 
This can be overcome by en- 


in hardening, it 
line again. 
tering the punch in the die attached to the 
plunger, swinging the plunger in a steady 
rest and grinding to a fit the recess in the 
The method of babbitting the 
plunger first has one advantage, however, 
in that the sub-press can be set up and 
a half day and the nut well set up 


base. 


run 


before the punch and die are made 


little 


“kink,” for no 


valuable 


Is quite a 








PRESS DIE 


how 


matter carefully a plunger is bab- 
bitted it will creep ever so little after it 
is used, and it is much better that this 
change should take place before the alin- 
ing of the punch and die. 

With either method the very best bab- 
bitt procurable should be used, and it is 
needless to add, do not have any moisture 
about the casting when the babbitt is be- 
ing poured. 

In punch and die work a good method 
which is rather out of the ordinary is to 
select a piece of stock for the punch long 


enough to finish % inch longer than the 
required length. After machining the 
punch accurately cut 3/16 inch off the 


face and use this as a templet to work 
through the die. In this way a templet is 
secured without any extra work, and it 
is not necessary to shear either punch or 


die. In the die illustrated the center 
punch J was left % inch long and the 
piece cut off was used in making the 


pening in G 
Roy PLaltstep. 
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A Question in Designing a 
Press Frame 


Che following problem came to me re 
cently in the design of a special machine, 
which involved as one of its parts a press 


to carry some 40,000 pounds pressure. It 


seemed convenient to make the frame 
of cast iron reinforced with two steel 
rods, as indicated in the accompanying 


The problem seems to me to be 
Mr. 


and 


figures 


quite 


Osborne 


as interesting as the one which 


started om cast-iron beams, 


since there appears to be next to nothing 


books, a 


tf the sort in discussion might 


be worth while 


Tue First Desicn 











| fell back on my native common sense 
9 
— YY : 
= nae +3 
FIG, |! 
Horizontal Section on Line A-B 
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FIG, - 


The Frame as first Designed. 


d drew what appears in Figs. 1 


and 2, 
and then tried to confirm it by some sort 
One of the things I had picked 
up was the pointer given by Mr. Nickel at 
page 813, Vol Part 2, 
to get the position of the neutral axis, et 


‘| he 


plication as given was to a cast-iron beam, 


ot theory. 


showing how 


29, 


of a non-homogeneous section ap- 
while mine is a steel and cast-iron beam: 
but it looked at first as if there might be 
I decided that I 


want to put the cast 


something in it. did not 


iron into tension at 
over 3000 pounds per square inch and 


rated the steel at 15,000 pounds, just to 


get an easily used ratio, 1:5, between 


them Then I laid out a cross section as 
in Fig 1, on the iine AB of Fig. 2 
ANALYZING THE DesiGn BY Mr. NICKEL’S 


METHOD 


l1 added to the cross section eight mor 
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2-inch circles, thus substituting ten 2-inch 
bolts of cast iron for two of steel, which, 


with the ratio given, would be their 


equivalent [hen I found the center of 
gravity of this total cross. section to be 
it d, Figs. 1 and 2, 7.96 inches from the 
left-hand,edge of the section, or practi 
cally on the right-hand edge of the se 
tion. This appeared to throw practically all 
the tension on my ten cast-iron bolts, which 


the two steel ones were ample to replace, 
the 


was more 


and all compression on the cast iron, 


which than strong enough to 


carry it. Drawing a line on Fig. 1 through 


7, such that ge represents a pressure of 


3000 pounds per square inch, then f/ rep 
resents the greatest stress on the cast iron 


in this case 4800 pounds, which is a long 


way within the safe limit 
Figuring the press through on _ this 
basis, I used the familiar formula 
7 
u= LL, 
i 4 


where M is the moment of external forces 


a, 








k 
TIG. 3 
Horizontal Section on Line A-B 
a “| 
° 
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FIG. 4 

Analysis upon the Assumpt- 

f an All-Steel Frame 
in this case equal to /, the punching 
pressure, times 12 inches, the distance 
trom the punch back to the center of 
gravity of the cross section at d); p, th 
maximum fiber stress in tension, is 3000 
pounds; ¢, the greatest distance to a fiber 


in tension, 1s 5 inches (we know that the 


compression side is strong enough), and / 


is the moment f of the entire 


mertia 





cross section, including the ten cast-iror 
bolts substituted. for the two steel ones, ir 
this case 1195.5. P = 59,775 
The total area of cross section of actual 
netal 18 4x8 } es 32 square ncnes 
plus the cross section of the vO ste¢ 
irs, 6.28 square inches. This has with 
stand the il pressure on the machin 
nsion as well bending mo 
net Chis gives a of about 1560 
younds per square inch, which must be 
Ided tens ilreadv found, and 





77 
subtracted from the compression Phis 
gives 16,560 pounds per square inch 
the steel bars. If for the sake of com 
parison we reduce this pressure back to 


luces P to about 54,000, which 


Assi 


FRAME 


AN UPON THI MPTION OF 


ANALYSIS 
\ STEEI 


But even after having found that+ my 


guesswork was amply strong, I was cu 
rious to know if the thing was not really 
stronger still. No part of the 8x4-inch 


section was apparently in tension, and thi 


compression in it was well within what 











would be safe. Cast iron in compressior 
will certainly stand as much as steel 
tension 
I went through the figures again, this 

time treating the section as if all of one 
naterial, steel, with only the two 2-inch 
bars originally used. The center of gravity 

+ 

Sas 

ES ) 

= 
FIG. § 
Horizontal Section 
of the Frame as Redesigned 
4 » - 6 > 8 
| x 
~ {30> 
™ 
FIG, 
The Frame with some of the Cast lron cut 

t ! luce the Ter eu mn it 
ime at bigs. 3 and 4, §.3 inches trom 
the left-hand side of the section Here | 


was, then, avith a prospect of the cast iron 


being divided, part in tension and part in 


npr ron but | went on and drew a 
ine making pm represent 15,000 
unds per square inch. OS represented 
hen 10,300 pounds per square inch mor 
retore ut till well below the al 
vable st \t fu the stress (tension) 
epresented scales 5260 pounds, or more 
owable tension tor cast irot 
Viore than that | still had the 1500 
, ds p juare h tension over the 
whole area to add to this tension 
Now which is right, or are both wrong? 
\ccording to the first way of figuring no 
part of the cast iron was in tension and 
the whole thing was safe for practically 


54,000 pounds the second method |! 


must draw a new iine vw through &, cut 
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ting off 3000 
ing Pp v equal 
our equation 
the 
18,600 pounds, which is too low 


1560 pounds on ¢t u and mak- A Putting-in Tool 
to 4100, which is the p of 

Figuring on this basis, P, The sketch shows a tool designed for 
putting in new seats in a for a 
hydraulic riveting machine, the body of 
which was bronze. The valve was bored 
out to 13% inches and tapered 1/16 inch 
inch. The were 4% 
inches down in the body, so, to get the 
new the wrench made of 
tool steel, spring tempered and ground to 


allowable pressure on the punch, is valve 


CutTtT1InG Out Somr METAL TO STRENGTHEN 


per seats about 


THE FRAME 


Now it occurred to me that I might seats in, was 


strengthen this section by the last method 
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TOOL FOR PUTTING NEW SEATS IN A RIVETER VALVE 


at the slotted end, the diameter of 
which was I inch, equal to the size of the 
holes in the new seats. 

It has also been used for inserting many 


of figuring, if I cut out a little cast iron. size 
Figs. 5 and 6 show the same frame with 
2 inches cut out of the throat. The cen- 


ter of gravity of this cross section, the 


material being homogeneous, is at x, 4.86 threaded bushings with larger-sized holes 
inches from the left-hand side. Drawing in them, by the use of a split collar on the 
in our diagonal line, starting at 15,000 end, designed to suit the case. Mac. 





pounds at ys, we find that the tension on 
the cast iron at the throat is only 2100 A Hurry-up Automobile Job 
pounds, to niin 


Not long since a man came to the shop, 
dragging an automobile of Italian make. 


which we must add the tension 
in this case, which is a trifle less, or about 


1500 pounds per square inch, making 3600 


o~ ‘ \ ‘ 7 \ 





— 


























REPAIRING CRACKED AUTOMOBILE CYLINDERS 


total. Reducing this to 3000 gives a com- 
pression at the left of about 7500 pounds, 
and the allowable 


press about 46,000, which is also safe 


Some of the bolts holding the cylinders 
to crank base came loose and broke the 
flange off, as shown at A, Fig. 1, and left 
it in six pieces, as at Fig. 2. 

It was impossible to get other cylinders 
as the firm were making a new type and 
the old patterns had been destroyed. 

I shellacked the parts together, had the 


the 


for 


makes stress on 
my requirements 

Now which is the stronger, Figs. 1 and 
2 or Figs. 5 and 6, and why? Please 
tell me. Con WISE. 
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patternmaker make a templet of wood for 
drilling bolt holes, also a pattern for a 
new flange as shown at C, Fig. 3. 

I then put the cylinders in the boring 
mill, faced and turned them as in dotted 
lines, Fig. 1. I planed the face of the new 
casting, put it in the mill, bored it, allow- 
ing 0.004 forcing fit, forced it in place, tied 
it with eight screws D, Fig. 3, and four 
straps, B, Fig. 3. 


It is still in use. L. H. Haircut. 





Friction Drive for a Band Saw 





In the pattern shop or in any wood- 
working shop where a band saw is used, 
the starting and stopping or in other 
words the shifting of the belt is a 
nuisance and is laborious, particularly 
when this is done several times each day. 


Brass nner 5 
| 
WY 














UJ Fork? 
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DRIVE FOR A BAND SAW 


FRICTION 


I send herewith a sketch showing a 
change I made on an old band saw for 
the sake of an experiment, which gave 
good results. I removed the tight and 
loose pulleys and in their place put a 
sliding friction disk and loose pulley. 
The disk was shifted by a lever under 
which was a flat spring, the spring being 
powerful enough to force the leather face 
disk into contact with the pulley, thus 
driving the saw. The disk was kept out 
of contact when not in use by a hook at 
the front of the machine; a downward 
pressure and side movement of the foot 
releases the lever and allows the spring 
to act at once. 

Fig. 2 shows the yoke end of the lever 
fitting over the hub of the disk. I am 
sure this will interest band-saw manu- 
facturers. Banp Saw. 











May 9, 1907. \MERICAN 

















Tapping Water Mains under eing used sucee y for the larger 
P part of the joint, materially reducing the 
ressure cost of lead needed. This fastens the 
sleeve perm: ly to the pip 
ihnere are ftew more triking exXamples To this is b ' t gate valve s wn, 
f a large hollow mill working under 
peculiar circumstances than in the pipe 
tapping machines used for making per "aaah Bie 
j 
| 
2 ? 
= ato al 
| S 
FIG. I. CLAMP FOR CONNECTING TO > me W 
WATER MAIN 
manent or temporary connections with with the outer flange slotted instead of 
water mains while under pressur: Chis with holes; but otherwise it is practically 
avoids inconvenience and delay, as well a regular gate valy The tapping ma 
as loss of water, if the water has to be’ chine bolts to the slotted flange, making 
shut off when connections are made. a tight joint with it, and the boring bar 
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R WATER-PIPE MACHINES 
even and steady driving as it is fed into 
tive W rk 
\ Macnine At Work 
lig. 2 shows one of the larger ma- 
hines in a trench, making a 30-inch con 
nection with a 20-inch water maim at 


lrenton, N. J 
Al inch leadn 


a 4-inch cutter to make 


lowed by 
sup 
rhe large 
to 


iw drill was fol 


room tor the 


porting bar of the 30-inch cutter 


cutter took 59 minutes in addition a 


half hour spent in getting the smaller 
holes through (he engine is rated at 
6% horse-power and used 2'% gallons of 
gasolene The whole machine, including 
the engine, weighed 5500 pound lhe 
piece cut out is held on the bar so it can 
not be drawn into the pip 
Tue Horttow Borinc Toor 

The milling cutter is interesting, es 
pecially the sizes over 8 inches, which 
have inserted teeth as shown in Fig. 3 
lhe body is a steel casting \% inch less 
in diameter than the hole to be bored 
The teeth are inserted in the dovetailed 


Phe 
ad 


slots 


ind pinned on the back side 


face f the cutting teeth are spre 
1/16 inch on each side, making the full 
liameter hole and allowing plenty of 
learance for chips. The details of con 
truction are clear from Fig. 3 
Cutters below 8 inches are made from 
‘lid tool steel, the smaller sizes, 4 and 


being cut from the inside of the 











FIG. 2. WATER-MAIN TAPPING MACHINE AT WORK 
rhe first step is to clamp the sleeve is packed to prevent all leakage around 
the right of Fig 1 around the pipe to it 

be tapped, and the ends are made tight The machine consists of a mechanism 
the usual way, with yarn and lead, for driving the hollow mill, being oper- 
though in large sizes a cement grout is ated by hand in the smaller machines, but 


6 in 
S-inch by a parting tool This leaves 
them practically tool-steel rings, which 
re fastened on t-iron backs for 
lriving 

‘he photographs d details were sup 


Water 
Yor 


ied Works 


ompany, 


the Equipment 


New 


by 


( 





Proms 





> 
O80 


Washer Dies and How to Make 
Them 


By PRESSMAN 


It does not require a great deal of skill 

make a punch or die to punch out a 
ring with a hole in it, but when that ring 
has a very perceptible “cup” to it and the 
hole has a ragged, burry edge, the washer 
degenerates to a “thing” and everyone is 
lisgusted 

Now as to the cause of all this trouble. 

s the hole in the washer is punched first, 

much clearance or a dull, rounded 
edged punch will cause both the cupping 
ind the burring of the hole, and as the 
punches wear faster than the die an extra 
in first-class condition, should he kept 

on hand at all times 

Dies and punches for %-inch washers 
are shown at A, B and C. These are what 
ire termed doubles, that is, two washers 
are punched out at one revolution of the 
machine, the press making about 110 
strokes per minute, so the operator has to 
hustle to keep up 


MAKING THE DiE 


[he clearance on the dies should be 
1/16 inch between the hole in the die and 
the punch and in planing the die, it is 
well to leave the part surrounding the 
holes slightly higher. This admits of it 
being ground when the holes begin § to 
wear which cannot be done if level. 

This form of die is used on all washers 
up to and including “% inch and is the 
most economical washer made, as it saves 
about one-third of the scrap and gives 
about one-half more product that a singh 
line of washers 

The proper dimension for a %-inch 
washer (manutacturers’ standard) is out 
side diameter 1-inch, hole 7/16-inch, wire 
gage No. 14 (5/64) inch. 


REPAIRING THE TOOLS 


When the dies and punches become 
worn the holes are closed in with a bead 
ing tool and the punches spread. Th: 
die is planed and the punch turned to 
size, the holes in dies reamed out care 
fully and then retempered 

In tempering the punches, the pilot 
should be soft so they will not break off 
which they frequently do when left with 
the usual temper in them 

\t 2) and E are shown two sheets 
punched out in “doubles” for this size 


MAKING MiNE CHECKS 


poor manufacturer who cannot 
find use for his machinery except to sup 
ply the one demand, and if the demand 
for washers is slack the press answers the 
same purpose for making mine checks 


Quite a lot of them are used as we make 
from toe to 200 kegs each vear. One i- 
ee 
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FIG. I. MAKING SMALL WASHERS AND MINERS’ COAL CHECKS 
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Fi 2. DIES AND PUNCHES FOR LARGER WASHERS 
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shown at F, at No. 14 (5/64 in.) being 
used for this purpose. They are made in 
doubles and the pilot is shifted to within 
‘4g inch of one edge as shown at G, Fig 
2 H- the and the sheets 
punched out with pilot hole look similar 
to a sheet punched for washers. 

The miners use these checks to mark 
They are 
weighman 


shows die 


their boxes of coal as loaded. 
hung on the box and the 
credits that number with the net weight 
f coal. Each miner carries about 30 of 
them and as they are continually being 


( ) 0 0 
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FIG. 3. 





PUNCHES FOR SQUARE WASHERS AND STRIPS FROM 
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inch stock. A well made die will stand 
for from 10 to 25 kegs of washers. 
When the die wears it is beaded or 


hammer as at &. 
of F. It is 


peened with a set or 
[his gives it the appearance 
then reamed out to correct size and re- 
tempered 

Ihe punches when new are made as 
long as possible, as they wear faster than 
need more 


the tool 


and consequently 
dressing. They 


shown at E, annealed, and turned true to 


the dies 


are spread by 


size and re-tempered 


C) 








l Pilot Hotes 








WHICH THEY ARE CUT 























FIG. 4. ECCENTRIC 


mislaid, lost and covered up, the demand 


for them is constant. 
LARGER WASHERS 


In making 1-inch washers, the metal 
sheet is No. 9 wire gage (5/32 in.) 5% 
inches wide and no longer than can be 
handled 36 to 40 
Punches are similar to those for smaller 


work but larger and heavier. 


easily, say inches 


This washer is 2% inches outside, 
11/16 inch in hole, 5/32 inch thick 
Punches and dies are shown at 4, B, C 


Dies are made from 2x6 


and D Fig. 2. 


PUNCHES FOR 


WASHERS 


It may be asked as to why a web is left 
between each hole or why there is such a 
waste of material 

It has been found by experience tht it 
is cheaper to waste the material than to 
take the time to get out the scrap and to 
run the risk of spoiling punches and dies 
by having pieces drop out, and jam under 
the stripper 

The material is a waste product from 
mills and comes in all 
shapes. The strips are sheared to size in 
a circular sheet shearing that 
does the work very rapidly. The washers 


steel sizes and 


machine 


681 


after punching are put in a tumbling bar 
thorough 
a platform and all 


then 


rel Then after a polishing, 


they are dumped on 
mperfect ones thrown out 
kegged and are really for shipment 


SQUARE WASHERS 


Square washers are out of the ordinary, 


but they are used to a considerable extent 
in telephone work, boat and barge build 
ing and some other lines and the demand 
seems steadily on the increase 


The method of making them is certainly 


to what 


extent a 
a difficult 
proposition and do work expeditiously and 


time make 


ingenious and show 
man’s mind can go, to overcom 
accurately, and at the same 
good use of the machinery at hand 


Fig 


hole, 


3 shows a square washer with 9/16 


No. 14 sheet metal being used for 
the purpose 
Two views of the punch are given at B 


and C and in this case it acts as a shear 


blade also. Y) shaws an ordinary 9/16-inch 
nter hole and E is the die and 
blade. A section of sheet 
at / The square 
punch with pilot in center, shears two 


punch for ce 
bottom shear 
punched out is shown 
sides of the sheet only, the side next the 
and the 
left a 
there is nothing for the punch to cut at 


gage needing no shearing pre- 


ceding washer having square cut, 


that point, so the two sides next the opera 
tor are all that are acted on. A strip of 
iron about 3/16 in. wide is left to pull 


the sheet along by for the second row of 
washers 

[he square punch will stand plenty of 
“cup” and the stem should have two de 
pressions for the set screw, opposite each 


other so the punch can be turned when 


the cutting edges become worn And as 
it wears faster than the die, this plan 
gives doubk fe to it, which is quite a 
saving in a day's 1 

socke rethe punches are firmly 


head, and as can 


seen by Fig. 4 it is a lot of work to fit 


By a simple expedient, one socket 
head is made to do for three sizes of 
was s by turning the punch’s eccentric. 

il ;-, 5/16- and ¥%-inch washers for 
xample One socket will do for the 
hre sizes by offsetting the center hole 
punch, according to the difference of cen 


ter of holes in the three dies. J shows 
ind 4-inch, K for 
s/16-inch and J Of 


stem of the punches should be 


punches for 

for 4&-inch washers. 
‘ourse, the 
large enough to accommodate the offset, 


and if this is done, it saves work in fitting 





nd changing socket heads on two sizes of 
washers 

\ brass- and iron-bedstead factory, 
with a capital of $100,000, has located in 


Cornwall, Ontario. The city gave a bonus 


of $20,000 
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The Timber Supply of the 
United States 


which is give 
\merican 
the | 


Agriculture, 


likely to 


who reads it is 


\ pamphlet 
pause to every 
circular No. 97, of rest Service of 
the Department of on the 


rate of depletion and the future prospects 


of our timber supply It opens with a 
table of our output of forest products 
trom which it appears that there are at 
present 35 billions of board feet of lumber 


cut in this country annually, and while the 


natural feeling is that coal has become 
the almost exclusive fuel used, the fact is 
that no less than 100 million cords of fire- 
wood are still consumed annually Che 

ital value of forest products at the point 
of production is today over one billion 
dollars, the total quantity of wood cut to 
obtain the various products being not less 
than 20 billion cubic feet per annum. Th® 


ubled in 20 years, the 
18 billion 


cut has nearly de 
figures for the total cut 
board feet in 1880, and 35 billion feet in 


being 


1g00—an increase of 94 per cent. against 
in increase of 52 per cent. in population. 
Since 1880 more than 7oo billion board 
feet of timber have been cut for lumber 


Our annual consumption of lum- 


ilone 
ber per capita is 
Europe this average is but 60 feet. 
this 


while in 
Che 


great 


400 board teet, 


analysis of 


circular 
difference but it is no doubt chietly 


gives an 
due 
to our large use of wood in building con 


struction, especially for dwellings—a_ use 


which is responsible for both the defec 


forests and for our excessive 


tion of our 
losses by fire. 

A tabular exhibit of the sources of sup- 
ply since 1850 is given in order to show 
the depletion of the forests of one sec- 


tion after another. From this table it ap 


pears that in 1850 the northeastern States 
produced 54 per cent. of the total supply, 
1 ] reduced to 16 


which figure has now been 


per cent.; in the meantime the lake States 
have advanced from 16 to 27 per cent, 
ind the Southern States from 14 to 
25 per cent With this shifting of 
the source of supply there has, of 


course, been a change in the kind of lum- 


ber produced There was a time when 


white pine alone constituted one-half of 
the total cut, whereas in 1900 its figure 
had dropped to 21 per cent., and in 1904 


of the total cut 
the supply 


to 15 per cent 


Regarding which remains, 


knowledge is very deficient. Various es 


made, but the magni 


1e many difficulties 


timates have been 
tude of the task and tl 
involved have prevented the gathering of 


the necessary data for an authoritative 
Statement 


stworthy estimate 1s prob 
which 


Che most tru 
ably that of the census of 1900, 
gave the remaining stumpage of the United 
M_ board feet, 


in the esti- 


States as 1,390,000,000 


ich were increased 


{merican Lumberman, of 
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1905, to 1,970,000,000 M board feet. Too 
much should not, however, be 
placed upon these figures, as in the past, 


reliance 


of certain sections has ma- 
the estimates of the 
Thus the census esti- 
mate stand of white pine in the 
lake 1880 was less than 88 bil 
lion feet, but actual reports show the cut 
since that date to have exceeded 170 bil- 
lion, and the amount yet standing is now 


the actual cut 
te rially exceeded 
standing timber. 
of the 


States in 


estimated at from 50 to 60 billion feet 
\gain, since 1880 Minnesota has supplied 
to be 


four times the quantity estimated 


then standing, and the State is today fur- 
nishing over one-third of the white pine 
cut in the entire country. 

discrepancies, however, 


the 


+] 
Despite these 


there is no doubt that lays of white 


pine are rapidly passing and that in a few 


vears it will cease to be a large factor in 
the timber supply of the United States— 
the total cut today being less than one 
half lake States 
the latter eighties. Since 1895 248 firms, 
yutput of 4% bil- 
red from 
mn of their 


that cut in the alone in 


representing an annual 
ion feet of pine lumber, have ret 
because of the exhausti 
of yellow pine is, how 


maxi- 


business 
supplies. The cut 
till 


mum has probably not yet 


on the increase, and its 


reached, 


ever, 
been 


yut there is little doubt that in the course 


of 10 or 15 years it will repeat the story 


of white pine 


»f the for 


Regarding the replacement 


ests by natural growth the pamphlet states 


positively that our present annual con- 


xf wood in all forms is from 


sumption 


three to four times as great as the annual 


increment of the forests, and it would 
appear to be certain that the time is not 
distant when there must be a great cur- 


tailment of the use of wood if the pres 
are 


continued, the probabilities being that the 


ent methods of forest exploitation 


maximum annual yield of forest products 


for the entire country has been reached, 


and that in the near future there will be 


a marked decrease in the total product, 
as there is now of several items. Since 
1892 the price of white pine has nearly 


doubled, and the price of vellow pine has 


increased nearly 70 per cent 
[he concluding opinion of the report is 
that the forest area of the United States 


managed, to pro 


sufficient if rightly 


timber enough for 
legitimate but 
stated already, the present annual incre- 
the 


duce eventually every 


need, that, as has been 


one-third of an- 
nual this 
so many others, we must turn to Germany 


nent only about 
consumption In matter, as in 
and an illustration of 
Of course, the enter- 


for instruction, 


1 


what can be done 


prise of re-forestation is a case of plan- 


the long future; but it has been 


successfully done in Germany, and there 


seems to be no reason why it cannot be 


done here, although in the meantime we 


are pretty sure to experience no less than 


an absolute timber famine. 
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The Dewey System of Indexing 
for Technical Literature 


In our last issue we published a notice 
of the very praiseworthy extension of 
the Dewey system to the indexing 
of technical literature, by Professors 
3reckinridge and Goodenough. The 
columns of the AMERICAN MACHINIST, as 
well as the Transactions of the American 
Society of Mechanical Engineers, and the 
current Index to Technical Literature, 
published by the Engineering Magazine, 
testify to the importance of the subject of 
indexing technical literature and the wide 
interest in which it is held. 

There is no doubt that after a collection 
»f literature of any kind has reached a 
certain volume the alphabetical system of 
indexing becomes unsatisfactory, the fun- 
damental difficulty with that system being 
that it is necessarily a title and not a 
subject When referring to such 
later, 


system 
in index, one is, sooner or con- 
with the chronic difficulty that he 
cannot remember the title of the 

or book which he desires to find—the gen- 
eral subject only being all that he can re- 
call many floun- 
ders in a sea of despond funda- 
mental merit of the Dewey system is that 
it provides a subject and not a title index. 
I: begins with the broadest possible classi- 
fication of human knowledge and then by 
subdivision and re-subdivision it narrows 
down the search by constantly converging 
any book or 


fronted 
article 


and in cases he soon 


The 


lines, making the hunt for 

article almost unerring 
Now that the libraries of the 

engineers 


mechani- 
cal, mining and electrical are 
consolidated in the new Carnegie Engi- 
neering building, their re-indexing will 
necessarily be undertaken as a matter of 
course, and we certainly hope that this 
will be done under the Dewey system. 
The classification of Professors Breckin- 
ridge and Goodenough furnishes an easy 
and sure starting point for the work 





An Epidemic of Broken Rails 


In connection with the large number of 
railway accidents which have occurred in 
this country in the past few months, a re- 
port recently issued by the State commus- 
sioner of New York relative to the tre- 
mendous increase in the number of broken 
rails found on different steam lines oper- 
ated throughout the State is of prime im- 
should be of interest to 
every reader. According to this report, 
during the first three months of the pres- 
ent year there from the 
tracks of the principal railroads of the 
State no less than 3014 broken rails, while 


portance, and 


were removed 


; : AP gs 
during the corresponding three months of 


1906 there were but 826 breakages. In 


the first three months of 1905 the number 
of breakages totaled 1331. 
The investigation by the Sta 


te board 
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undertaken at this time because of 


number of 


was 
the unusual 
broken during the past winter, and the re- 
port in detail was presented to the Amer- 


rails reported 


ican Railway Association at its recent 
convention in Chicago, with the 
from the board that the association take 
the matter up for discussion and arrange 


a conference with the rail manufacturers 


request 


with a view to ascertaining if the increas 
ing number of breakages be due to manu- 
facturing methods or composition of ma- 
terial. It is announced from Pittsburg 
that steel-rail makers deny the statement 
made at the convention that defective rails 
are responsible for most of the wrecks 
occurring in this and the claim 
is made that the best steel rail ever rolled 
is manufactured at the present time. One 
of the tables compiled by the commission 
apparently the breakage 
totals in rails made since 1899, and par 
ticularly in those rolled in the past three 
years. Whether the increase in breakages 
is due entirely or in part to defects in the 


country, 


shows greatest 


rails or to increased strain arising from 


the operation of faster trains and the 
handling of heavier traffic, or to both, is a 
question likely to bring inter 


before it is definitely 


out some 
esting discussion 
settled. 





The American Society for Test- 
ing Materials 





The tenth annual mecting of this so 
ciety will be held at Atlantic City, June 
20 to 22. The headquarters will be at the 
Hotel Chalfonte. 

Che society is now in a flourishing con- 
dition, its membership, after making all 
deductions, being 88o. 


William J. Johnston 


William J. Johnston, proprietor of the 
American Exporter, died very suddenly of 
cerebral hemorrhage, at his residence in 
this city, April 29, aged 54 years 

Mr. Johnston was born in Ireland and 
came to this country when 15 years old 
After some work as a telegraph operator, 
he started a journal called the Operator, 
which subsequently developed into the 
Electrical World. After selling his inter 
est in that paper he spent some time in 
travel, and then started Mining and Met 
allurgy in New York, which was later con 
solidated with the Engineering and Min 
ing Journal through the Johnston Pub 
lishing Company, of which he was presi 


dent. He retired in 1904 and started the 
Mining Magazine, which he sold two 
years later to the Hill Publishing Com 
pany. He became owner of the American 


Exporter, of which he was publisher up 
to the time of his death. Mr. Johnston 
had a thorough knowledge of 
lishing and advertising business, and was 
successful in several of his ventures. He 


the pub 
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leaves a widow, four sons and two 


daughters 


William H. Derbyshire 


William H. Derbyshire, president of the 
Chambersburg Engineering Company, 
died April 13 


was born in Canton, 


After graduating from 


Mir. Derbyshire 
lll., March, 1859 
the Polytechnic College of 
in 1877, he entered the employment of 
the John Roach & Sons ship and engine 
at Chester, Penn., remain 
ing with those works until 1879. He then 
engaged with Frederick B. Miles, of 
Philadelphia, and remained with him un 
til August, 1885. When the consolidation 
of the Miles works with those of William 
B. Bement & Sons took place, he. became 
general superintendent of the works and 
thers November, 1897, 
formed the Chambersburg En 


Pennsylvania, 


building works 


remained until 
when he 
Company, of which he was 


vineering 
president until his death 
Mr 


smith-shop and boiler-shop equipment and 


Derbyshire was an authority on 
after organizing the Chambersburg works, 
his entire time and attention to 
of machinery, in which he took 
many patents Of these the best 
known is his system of quick-acting hy 


he vyave 
this class 


out 


draulic riveters and presses, the merits of 


which have led to a large sale. He also 


devoted much attention to steam ham 
mers, and the machines of his design con 


He developed 
the steam drop hammer to a high state of 


tain many points of merit 


perfection, which has been reflected in a 
large sale 

The works under his management grew 
rapidly from a small beginning to its pres- 
ent dimensions, with over 400 employees 
It includes a large mactiine shop and 
foundry, as well as an open-hearth steel 
casting foundry Mr 
Derbyshire was a superior organizer and 
had him a well trained 


force of skilled mechanics and engineers: 


of large capacity 


gathered about 


ard while his loss is a severe one, it is 
not expected to interfere with the opera 
tions of his company 

\ new method of cutting steel has been 
The pro 


cess consists in first heating the metal by 


patented by a Belgian engineer 
means of an oxy-hydrogen flame and then 
cutting it by a oxygen 
gas, which unites with the steel and forms 
a fusible 


small stream of 
this condition it flows 

Che 
revolving the pipe 
jets, 
oxygen and hydrogen, and the other con 


oxide; in 


freely from the cut operation is 


made continuous by 


and employing two one containing 
taining pure oxygen, which follows close 
The 


hydrogen flame raises the metal to a red 
heat, and the following stream of oxygen 


in the path of the former OXY 


then makes the cut. It is said that the 
cut is fully as smooth as that made by the 
saw, and is only 1/100 in. wide.—The 
Vechanical World 
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of a Speed-change Gear Box 


Efficiency of an Automobile Transmission Box Shown to Decrease with 


Increase of the Speed Ratio and to Fall Off Markedly in Reverse Gear 





BY 


Tests of motive engines of every con- 
ceivable type for automobiles are common 
and though it is the efficiency of the 
power plant itself which is the essence of 


RICHARD 


oe 


Vehicle Company, of Hartford, Conn., in 


























FIG. I. PLAN VIEW 


economy in propulsion, it will occur on 
second thought that the really available, 
useful power is that which gets as far as 
the differential gear on the rear axle 
This fact is appreciated by manufacturers 
and in the advertising of some will be 
found guarantees of transmission effi- 
ciency, depending upon boldness, of from 
go to 98 per cent. The bare statement of 
a percentage, however, not carry 
weight or information of any value, for 
the load or speed is not stated 

Previous to these tests correspondence 
with many brought to 
light that either they had not actually 
tested their transmission or speed-change 
box or did not wish to disclose the re 
sults, neither could they refer to any who 
had or would. Then, too, a search of in 
dexes of both American and foreign en- 
gineering and automobile papers failed to 
discover any records of tests on this part 
of chassis anatomy. 

The tests in question were made about 
a year ago at the mechanical engineering 
laboratory of the Worcester Polytechnic 
Institute by Daniel A. Harrington, Jr. 
and the writer, with the best equipment 
and instruments that could be secured 
and with suggestions as to the most use- 
ful nature of tests from the makers of 
several well known cars. 

The transmission which was chosen 
was of the type placed by the Electric 


de eS 


manufacturers 








its 18 horse-power 1905-model Colum- 
bia gasolene car. Reference to the draw- 
ing Fig. 1 and half-tone, Fig. 2 of 

Ji 

: 

~~ 

OF SPEED-CHANGE GEAR BOX 

the transmission will show that it does 
not differ essentially from that placed 


now on the market. It will be noticed 
that the construction of the housing is 


WILLIAMS 


wear, but careful reason for this will be 
shown. The box had, however, been run 
more or less with an engine on a show 
garage, which had 
limbered it somewhat. It was suspected 
that the bearing would be at a 
maximum in a practically new box and 
it were found that the 
gear were low it would be the 
easier to differentiate between them, when 
the results of the tests were figured up 
and curves plotted. Since the object of 
the experiment was to find whether the 
gear loss was high or low, the experi- 
menters consider themselves fortunate to 
have made the preliminary “estimate” 
which was little better than a guess, on 
the bearing efficiency. 

The gears were lubricated during the 
test with good vaseline and heavy ma- 
chine oil; bearings supplied co- 
piously with a light bearing oil. As far 
as could be discovered the action of the 
as the shoe 


stand in an agent’s 


losses 


that therefore if 


losses 


were 


clutch was perfect inasmuch 
and cup were prick-punched at the start 


and ‘’,.quent inspection failed to show 
slippage. 
THE ARRANGEMENT OF THE APPARATUS 


FOR TESTING 
A new Io horse-power General Elec- 
tric Company induction motor with a 





Lilie 


| 














FIG. 2. THE TRANSMISSION-GEAR BOX; TOP HALF OF HOUSING REMOVED 


such that it can be readily and securely 
bolted to a testing frame. 

At first thought it will seem queer that 
a transmission was chosen which had 
never been in actual service on a car and 
which showed practically no signs of 


rated speed of 1200 r.p.m. was mounted 
on one end of a well bolted frame 
of 6x6-inch spruce. Current was sup- 
plied (through a switchboard for in- 
strument connection) at 220 volts pres- 
sure and 60 cycles. Two new Wagner 
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wattmeters, calibrated for testing work by 
the makers, measured the power supply, 
one instrument being placed in each phase 
and connected through transformers to 
give a very delicate reading. On the mid 
dle of the frame was mounted the trans 
mission gear and at the farther end was 
swung between two bearings on a 115/16 
18-inch Alden dynamom 


to supply the load, 


inch shaft, an 
eter, with one disk, 
both for the calibration of the motor and 
for the test of, the transmission to follow 
To the end of the dynamometer shaft 
was connected a revolution counter to be 
used in connection with a stop-watch as 
the most accurate means of determining 
he average speed during any given test 
(See Fig. 3). 

[he Alden Dynamometer is not in as 
engineers as its merits 
j 


would seem to demand 


common use by 
possibly because 
is considerably more 


expen 
n a makeshift Prony 


sive th brake, and 
m some cases would be inconvenient t 
attach, since it must be slipped on over 
the end of the shaft However, for a 
ntinued test nothing could be better 
ipply a friction load which can be at all 
mes accurately balanced by hand 
utomatically if so desired. The friction 
s between a cast-iron disk keyed to the 
volving shaft within the outer housing 


f the device and copper plates attacht 
the housing, which latter carries the 
er with the weight pan at its outer end 


The copper plates are forced against @a |] 
side of the revolving disk by means 
hydraulic pressure maintained in the 
chambers between each plate and the cor 


] wna +} 


responding side plate of the housing 
] between the disk and the cop 


ication 
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taken from the city high-pressure line, 
and not a little annoyance was experi- 
enced by the fluctuation of the pressure 


This was attributed to several hydraulic 


elevators being operated from th 
some similar demand, 
pressure quickly. It 


te : mT + } 
ention to prevent the 


line or 
] 


which lowered the 
required constant at- 
brake from being 


. I 





ilibrated both before and after the tests 


m the transmission, by connecting it, 
through universal joints and a short shaft 


without bearings, to the dynamometer 


and submitting it to a series of loads 


noting the resulting watt readings and 
which the horse-power, 


efficiency, etc., could be figured [he re 








‘set’ by a sudden rise in pressure. An_ sults, plotted graphically, are shown as 
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eal ingen \ r te tor ulibration curve,” in Fig. 4 
ke wat f nulat r r It wil ed from this irve that 
tank ids of a little over 19 horse-power were 
As with a Prony brake, calculation wit! taken from the motor, but at this capacity 


Ww ghts, agista { K I ¢ 


\¢ Victare £ Lesoit ] 
I 


pan from center of rotation and the revo 


itions per mu! 


ute will give the horse 


power being abs 

















FIG. 3. SET-UP Of! 
per plates is provided by oil, thick or thin, 
depending on the 
The water pressure is regulated by inlet 
and outlet the flow 
through the dynamometer, which is cooled 
thereby. Water for the dynamometer was 


load to be imposed. 


valves controlling 


DETERMINATION OF 


tormance <« 


starting point in the de 


APPARATI 


I 
In 


S READY FOR TEST 


Moror EFFICIENCY, 
RANSMISSION GEAR-BOX Not USEp 
know the per- 


order to thoroughly 


f the motor, and to give a 





ermination of tne 





nev of the gear-box the motor was 


must be remembered that the load was 


ipplied for only three minutes at a time, 
and hence 1 injury to the motor re 
sulted The eader might remark, “but 
the operating efficiency of this motor must 


have been lowered.” The answer to this 


s: “Surely, but the efficiency of the tran 


$s was the same while it was being 
tested as when the motor was being cali 
rated, and w re ynly concerned in 


knowing the 


which the motor would develop with a 


brake horse power 


given electrical horse-power supplied 
MANNER OF CONDUCTING THE TI 
lhe 1 lutions were taken, not because 


thing to know, coupled with 
the efficiency of the gear, but as a neces 


factor in figuring up results 


Several hundred tests were run to give 
i ymplete series of points on which to 


mint the ’ _ hnwrs the rf , “@ 
plo ie curves showing the performance 
Fig. 4, and to check each load chosen to 


bevond doubt the correctness of the 


prove 
data. the load being increased step by 
p to t maximum and then decreased, 
s re ning on the same curve. In 
case did the data obtained vary more 
t 1 I per cent. from the previous read 
ngs The time of duration of each test 
was three minutes, the test not being 


yun till several minutes after the m 
allow everything 
yme to a running equilibrium as far 


rtia, warming the bearings, etc., 








ORO 


was concerned. Electrical readings were 
taken each half minute only, as they were 


found to be quite constant, due to the 


fact that the motor was operated from 


an independent generator. In running the 


test of the “reverse combination,” the 
weight, of course, could not be hung on 
the lever of the dynamometer, and, al 
though the lever could have been attached 
on the opposite side of the housing, this 
was not done, as for other reasons it 
would have been inconvenient. Instead, 
a vertical strut was placed under the 
lever, the lower end of the strut resting 
on the platform scales on which the 


weight was set to equal the load to be 


Electrical Brake HP, Absorbed by Dynamometer Calibrated 
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to it, which is transmitted to the dyna- 
mometer, that is the percentage of the ac- 
tual brake horse-power generated by the 
engine, when in use in a car, which would 
reach the rear axle. Graphicai represen- 
tation of these horse-powers are the ordi- 
nates on Curve Sheet No. I (Fig. 4). 
Choose any point on the “calibration 
curve” and the vertical distance to that 
point from the zero axis represents the 
actual horse-power delivered to the trans- 
mission. Points on the other four curves 
directly under the point chosen show the 
amount of power delivered by the speed- 
change box when transmitted through 


either the third, second and first or re- 


Efficiency of Gear 


Horse-Power | Brake |} 

Supplied 3rd Sp, | 2nd Sp, | IstSp. | Reverse THorse-Power 3rd Sp, |2nd Sp. | Ist Sp, Reverse 

| 520 | 512 | 496 | — | 590 | 82 | os | oa | — 

9 [ao | 60 | eu | 5.08 | 7.65 9.7 | sia | sh2 | 782 

11 8.50 8.21 7.92 6.80 | O44 90.0 87.0 S30 72.0 
13 9.95 | 96: | 995 | 748 | 1119 | 808 | 870 | S13 | Grd | 

| 15 | 11H 11.00 10.60 | 8.02 | 12.55 90.4 87.6 | S45 63.9 

1; 12.6 | — — | 35 13.89 ae | — | — | as 

19 lm | <a — 9.02 14.90 — —_ aa | 60.5 


FIG. 5. READINGS FROM CURVE SHE 
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FIG. 0. EFFICIENCIES OF TRANSMISSION GI 


run and by regulating the water pres- 


sure the brake was balanced against this 


PLOTTING THE EFFICIENCY CURVES FROM 
THE HorSE-POWER CURVES 

From the curves between electrical 
horse-power supplied to motor and brake 
horse-power absorbed by dynamometer 
must.be plotted the efficiency curves in 
order to show plainly the entire perform 
ance of the gear. Fig. 5 is a table of 
Readings from Curve Sheet No. I (Fig 
4), from which the efficiency for each 
“power supplied” position was figured. 
These efficiencies are also given in the 
same table, and hence Fig. 5 is a tabular 
representation of both Curve Sheet No. | 
and Curve Sheet No. Il. It is obvious 


of course that the efficiency of the gear 


is the percentage of horse-power supplied 


AR AT VARIOUS LOADS AND SPEED RATIOS 


verse combination The ratio of these 
ordinates or vertical distances is the effi- 
ciency for that particular speed combina- 
tion and amount of power supplied 
CONCLUSIONS 

The efficiencies as shown on Curve 
Sheet No. II, Fig. 6, give rise to the fol- 
First, that the third 


through 
clutch, no gears transmitting power) gives 


lowing conclusions: 

speed (direct drive positive 
a slightly increasing efficiency with an in- 
crease of horse-power transmitted—from 
89.9 per cent. with 6 horse-power sup 
plied to 91.1 per cent. with 14.5 horse- 
power supplied. Second, that on the sec- 
ond (intermediate) speed the efficiency 
at 6 horse-power of 87 per cent. increases 
transmitting more 


scarcely any when 


power. Third, that on the first (lowest) 
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speed the efficiency of 84 per cent. is con- 
stant. Fourth, that with reverse combi- 
nation an efficiency of 78 per cent. at 7.5 
horse-power drops to 60.5 per cent. at 14 
horse-power supplied 

In conclusion we may say with cer- 
tainty that the larger portion of the loss 
is in the bearings and not in the gears. 
This is drawn from the fact that the 
curves of the third, second and first speeds 
lie so closely together. Added to this is 
the fact that there is such a decided drop 
in the efficiency curve for the reverse com- 
bination. In the latter case there can be 
no question but that this is a true gear 
loss due to the power passing through so 
many gears at high speed 

It is the regret of the experimenters 
that time did not permit of continuing 
the investigation with another transmis- 
sion well worn from service in a car, and 
also some other type with ball or roller 


bearings as a comparison 





The Spring Meeting of the Ameri- 
can Society of Mechanical 
Engineers 


The spring meeting of the Mechanical 
Engineers will be held in Indianapolis, 
Ind., May 28 to 31. The official program 
to which, however, some additions are to 
be expected, is as follows: 

The opening session will be held Tues- 
day evening, May 28, in the auditorium of 
the Claypool hotel, and will be devoted to 
an address of welcome, with a response by 
President Hutton, following which there 
will be a social reunion. The business 
session will be held Wednesday morning, 
at which will be presented a report of the 
committee on Standard Proportions for 
Machine Screws, and the preliminary re- 
port of the committee on Refrigerating 
Machines, following which will come pa- 
pers on the “Collapsing Pressures of Lap- 
welded Steel Tubes,” by R. T. Stewart, 
“The Balancing of Pumping Engines,” by 
A. F. Nagle, and “A Comparison of Long 
and Short Rotary Kilns,” by E. B. Soper. 
Wednesday afternoon will be devoted to 
visits to various manufacturing plants, 


while the evening session will be devoted 
to an automobile symposium, to which 
Henry Hess, John Wilkinson, Elwood 
Haynes, T. J. Fay and B. D. Gray will 
contribute. Thursday morning will be de- 
voted to the subject of “Superheated 
Steam,” on which four papers by A. R. 
Dodge, A. M. Green, E. H. Foster, and 
R. P. Bolton are promised. Thursday 
afternoon will be devoted to an excursion 
and Thursday evening to a reception. On 
Friday morning there will be an excur- 
sion to Purdue University, at Lafayette, 
ere a session for the reading of papers 
will be held, the papers promised being on 
‘Performance of Cole Superheaters,” 
by W. F. M. Goss, “Experiences with Su- 
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perheated Steam,” by G. H. Barrus, the 
“Use of Superheated Steam on Locomo- 
tives in America,” by W. H. Vaughan, 
“Superheated Steam in an Injector,” by 
S. L. Kneass, “A Hirn’s Analysis of a 
Locomotive Test,” by S. A. Reeve, and 
“The Heating of Storehouses,” by H. O 
Lacount. 





New Publications 


THE AMERICAN MANUFACTURER AND THE 
Consut. By Paul T. Cherington. 11 
7xI0-inch pagés. The Philadelphia 
Commercial Museum. 

This pamphlet is the outgrowth of a 
trip made by the author during the past 
spring and summer in the interests of the 
Philadelphia Commercial Museum, dur 
ing which visits were paid to a score or 
more of the American consulates in the 
leading commercial centers of England 
Europe The 
pamphlet gives the results of the author's 


and the continent of 


observations and endeavors to point out 
the tangible services which consuls can 
give to manufacturers, the sort of ques- 
tions which a manufacturer may properly 
ask of a consul, the methods of using such 
information to the best advantage and 
the lIrmitations of the service at its best. 
He points out the failure of American 
manufacturers to secure any large success 
in export trade, and says that no great 
amount of experience is necessary to con 
vince one that most of our foreign trade 
troubles are due less to separation by dis- 
tance and to difference in commercial con 
ditions than to ignorance. Manufacturers 
who are brilliantly successful in domestic 
trade make failures in their efforts to se- 
cure foreign business because they do not 
know how he author gives large praise 
to consular officers, saying that those 
visited were found almost without excep 
tion to be alert, energetic Americans who 
were thoroughly alive to the responsibili 
ties and-the possibilities of their work, 
and he concludes that the consular service 
as it stands is capable of extremely profit- 
able use and endeavors to show how such 


use can be made of it 





ss 


Personal 


W. M. Faweett, superintendent of the 
Julian Scholl & Co. shops, Kingston, N. ¥ 


7 


kas accepted a position as mechanical en 


gineer with the Stearns Company, Erie, 
Pennsylvania 

J. C. Horne, for the past two years su 
perintendent of the Boston Gear Works, 
has resigned to take an extended trip 


through the West After his return he 
will organize a company and start a man 


ufacturing plant in Boston 


E. T. Trefethen, formerly superintend 


ent of the A. O. Norton Company, Boston, 
Mass., has organized and formed a part 


nership which will be known as Chadwick 
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& Trefethen, Portsmouth, N. H They 
will make a line of expanding reamers, 
expanding chucking reamers and expand 
ing mandrels 

John W. Seaver, vice-president of the 
Wellman-Seaver-Morgan Company, for 
several years, has resigned his position 
Mr. Seaver has opened offices as consult- 
ing engineer in the Caxton building, 
Cleveland, and will devote himself to the 
design and construction of machinery for 
handling material, iron and steel foun 
dries, as w is manufacturing and power 
plants 


Obituary 


M. L. Hinman, for several vears presi 
dent of the Brooks Locomotive Works, 
died at Dunkirk, N. Y., May 3, aged 66 
years. With the late Horatio G. Brooks, 
Mr. Hinman founded the locomotive works 
and up to 1901, when it was merged with 
the American Locomotive Company, was 


secretary and treasurer of the company 





Business Items 


The New York office of Alfred Hl. Schutte 
has been removed to 90 West street 

On May 1, Norton Company and Norton 
Grinding Company, Worcester. Mass... opened 
a store at 48 South Canal street, Chicago, for 
the sale of their products 

The Whiting Foundry Equipment Company 
Harvey, Ill, has appointed H. W. Canning 
southern representative, with headquarters 
in the Brown-Marx building, Birmingham 
Alabama 

The Texas State Penitentiaries recently in 
stalled a 1-ton, 3-motor, electric jib crane 
in the pipe foundry connected with that in 
stitution The crane was furnished by the 
Northern Engineering Works, Detroit, Mich 

The Northern Engineering Works, crane 
builders, Detroit, Mich.. have furnished the 
power plant of the Edison Sault Electric 
Company, Sault Ste Marie, Mich., with a 
15-ton alternating current electric traveling 
Northern crane 

The J. 1. Smith Foundry Supply Company, 
Cleveland, Ohio, has purchased the plant and 
property of the Variety Iron and Steel Works 
adjoining its present facing mill This 
will be used to take care of its growing 
equipment business 

Chadwick & Trefethen, Portsmouth, N. H., 
have purehased the good will, patents and 
plant of G. B. Charwick & Co., of that city, 
and they will continue to make the line of 
expanding reamers formerly made by that 
company, and will also manufacture a new 
line of expanding chucking reamers and ex 
panding mandrels 

The San Francisco office of the General 
Electric Company is now permanently located 
in the Union Trust Building, San Francisco 
Since the fire, the office has been located in 
the Union Savings Bank Building at Oakland, 
large temporary warehouses having also been 
erected in the same city 

The Hisey-Wolf Machine Company, Cincin 
nati. Ohio, manufacturers of portable el 
trical drills and grinders, are proceeding with 
the erection of their new plant, and expect 
to have it ready for eccupancy by October 1. 


The main machine shop will have a frontaze 


‘wr by 165 feet. three stories high 
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Blood Bros. Machine Company, manufac- 
turers of universal joints and steering gear, 
have again found it necessary to increase 
their facilities to keep up with the rapidly 
growing demand for their goods When the 
rew buildings they are erecting are com- 
pleted, their capacity will be doubled 


Trade Catalogs 
J. M. Smith, 568 St. Marks avenue, Brook 


Ivn, N. Y 
ing the Bryar friction lock-nut 


Circular illustrating and describ 


American Locomotive Company, New York 
Catalog of Mogul type freight locomotives 
Illustrated, 60 pages, 6x? inches, paper 

Pittsburg Automatic Vise and Tool Com 
pany, Vittsburg, Penn Booklet describing 
the Pittsburg automobile vise lilustrated, 
t',x6% inches, pape 

Boston Gear Works, Norfolk Downs, Mass 
Catalog B and Price List of standard gears, 


universal joints, steel balls, et: Illustrated, 


*S pages, SxS inches, paper 

| W Paxson Companys hiladelphia, 
lvenn Bulletin No 1 describing the 
“Outerbridge silicon alloy fo softening 


strengthening and cleaning cast iron 

Crane Company, Chicago, Ill Pamphlet 
briefly reviewing and illustrating some of the 
more important lines of valves, fittings and 
special appliances 96 pages 4x7 inches, 
paper 

The Billings & Spencer Company, Hart 
ford, Conn General catalog of machinists 
tools, ets Illustrated, 119 pages, Sx7',_ 
inches, papel Catalog of fine tools and 
specialties Illustrated, 23 pages, 5x7, 


inches, paper 


Manufacturers 


The New Haven (Conn.) Clock Company, 
will build a $11,000 addition 

The Capital Lock, Nut and Washer Com 
pany, Columbus, Ohio, will build a new addi 
tion 

The Union Steel Serew Company, Cleve 
land, Ohio, will double the capacity of Its 
plant 

The Atlanta Refining Company, Philadel 
phia, Venn., will erect two additions to its 
plant 

The Fort Wayne (Ind.) Electric Company 
will build a new four-story factory with two 
wings 

The Diamond Chain Manufacturing Com 
pany Indianapolis, Ind., will erect a new 
factory 

Vlans have been filed for a new plant for 
the Rushmore Dynamo Company at Plain 
field, N I 

It is reported that the Marshall Boiler 
Works, of Dubuque, Iowa, intend to erect a 
new plant 

rhe plant of the Magnolia Stove Works, 
Memphis, Tenn recently burned, will be re 
built immediately 

The Johnston Harvester Company, Ba 
tavia, N. } will build a malleable iron 
foundry in connection with its plant 

Trainor Carriage and Implement Works, 
has been incorporated at Little Rock, Ark 
Capital, $15,000 G. G. Dood, president 

\ new factory uilding to be used for the 
manufacture of springs will be erected for 
the J. G. Brill Company, Philadelphia, Penn., 
carbuilders 

The Witte Iron Works, Kansas City, Mo., 
has awarded contracts for the construction 
of new plant to manufacture gas and gaso 


lene engines 
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Want Advertisements 


Rate 25 cents a line for each insertion. 
About six words make a line No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice No information given by us re- 
garding any advertiser using bor number. 
Original letters of recommendation or othr 
papers of value should not be inclosed to tu 
known correspondents Only bona fide ad- 
rertisements inserted under this heading. No 
advertising accepted from any agency, asso- 
ciation or individual charging a_ fee for 
“registration,” or a commission on wages of 
successful applicents for situations 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 


Caliper catalog free BE. G. Smith Co., 
Columbia, Pa 

Will buy or pay royalty for good patented 
machine or tool tox 282, AMER. MACH 


Light iine machinery to order; models and 
electrical work specialty. E. O. Chase, New 


ark, N. J. 

Special machinery accurately built Screw 
machine and turret-lathe work solicited. Robt 

Emory & Co., Newark, N. J 

Export; would represent some more spec 
inities in Germany: leaving next August. 
Box 955, AMERICAN MACHINIST. 

Wanted—Firm to manufacture and market 
a developed line of gas engines on royalty, or 
will sell with patents. Box 937, AM. Macu 

Manufacturers desirous of establishing 
works in England should apply to W. H 
tooth (of London), care AMERICAN MA 
CHINIST, New York, for best location. 


Sliderule taught, new and easy method; 
table of squares by 1/16, complete to last 
decimal, 2h I’. FF. Nickel, 150 Nassau St., 
New York 

Wanted to swap a first-class ten horse 
power steam engine for lathe, milling ma 
chine or drill press EF. A tentley, West 
Ptoint, Miss 


Special machinery and duplicate machine 


parts built to order; tools, jigs and experi 
mental work: complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Wanted -A_ responsible concern to place 
on the market a material for case hardening 
which revolutionizes present methods d 
dress “Inventor,” AMERICAN MACHINIS1 


Arrange with us to do your manufactur 
ing; we build special machinery, special tools, 
ete Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis, Mo. 


A large English firm of machine-tool im 
porters, having showrooms and offices’ in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMer. MACHINIST 


Foundry corporation having large contract 
for automobile cylinders, pistons, etc., desires 
to connect with progressive machine shop 
equipped to do necessary machining: no as 
sembling New England, Care Amer. Macu 


New Process; U. S. A. patent for sale; 
important machine adopted by British and 
foreign governments, carrying out new pro 
cess and selling at $500; the machine and its 
product have large and profitable sale among 
teol users Box 941, AMERICAN MACHINIST 


lbraftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th street. 


Advice; mechanical, practical and techni 
eal; tell me your needs. I'll tell you the 
cost; lowest estimates given on fine tools, 
dies and presses for sheet metal goods pro 
duction; have you my books? Jos. V. Wood 
worth, M ».. Arbuckle Building, Brooklyn, 
mS oe oo 


The shops of the Motor Car Specialty Com 
pany, at Trenton, N. J., in addition to build 
ing speed meters and other high-class speed 
recording instruments, are open for the manu 
facture of light high-grade machinery, on 
contract or royalty basis, either in large or 
small quantities. 

A German gentleman: age 30; civil engin 
eer by profession, is desirous of making ar 
rangements with American manufacturers of 


AMERICAN MACHINIST 


electrical or building construction machinery 
for the sale of their goods in Germany; will 
be in this country about May 1 for a few 
weeks. Address Box 896, AMER. MACHINIST. 

Wanted—Manufacturing rights for article 
requiring very little machining, preferably 
none; material to be high-grade grey iron 
weighing 10 to 300 pounds; something for 
which wide market can be established; will 
consider patent, royalty, contract, or East- 
ern rights. Address ‘Founder,’ care AMER 
ICAN MACHINIST. 

We can build machinery for quick delivery. 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun- 
dry and machine shop. Send drawings and 
specifications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75, 
AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 


CONNECTICUT 


Superintendent wishes to make a change, 
accustomed to fine and medium heavy inter- 
changeable work; a designer of modern tools, 
jigs, and special machinery for rapid produc- 
tion. Box 899, AMERICAN MACHINIST. 

Superintendent or assistant; excellent tool 
maker and designer of labor-saving devices: 
wide experience on interchangeable work and 
metal specialties; executive ability and ex 
cellent manager of men Box 956, Am. M. 


Superintendent wishes to make a change; 
will consider any position of responsibility : 
a designer of modern tools, jigs and fixtures; 
familiar with cost keeping system, executive 
ability and excellent manager of men Ad 
dress Box 908, AMERICAN MACHINIST 


ILLINOIS 


\ young man, who is tool maker and ma 
chinist, desires position with mechanical ex- 
hibit at Jamestown Exposition tox 948, 
AMERICAN MACHINIST 


Foundry and machine works superinten- 
dent, broadly qualified: 35 years practical and 
technical experience; proved executive and 
business ability: seeks responsible position 
in small or medium sized city: ample refer- 
ences; salary an object Address ““Widower,” 
AMERICAN MACHINIST 


MASSACHUSETTS 


Designing draftsman wants to change; 
experience in automatic too) machinery, fix- 
tures and jigs for duplicating work: Massa- 
chusetts preferred. Address “H. R.,”" Am. M. 


Manager or master mechanic open for en- 
gagement; wide experience and business acu 
men; money making results from men and 
materials; constructive policy: do not re 
quire ideal conditions; age thirty-two, mar 
ried. Box 946, AMERICAN MACHINIST. 


Mechanical engineer and _ practical tool 
maker wants position as chief draftsman or 
foreman: experience, 3 years as chief drafts 
man with the Taft-Peirce Co.; five years 
chief draftsman and foreman of tool-mak 
ing department with Schaum & Uhlinger, 
Philadelphia, four years toolmaker at Brown 
& Sharpe; expert organizer of rapid produc 
tion: technical education; employed; mar- 
ried: references; 38 years of age. Address 
Box 942, AMERICAN MACHINIST 


NEW JERSEY 


General foreman: high-grade duplicate 
work; tool designer; water meter work a 
specialty. tox 947, AMERICAN MACHINIST 


Mechanical draftsman; age 28; shop ex- 
perience, earning $100 per month wants bet 
ter position; now assistant to superinten- 
dent in manufacturing: will travel. Address 
Rox 957, AMERICAN MACHINIST. 


NEW YORK 


Draftsman wants position; complicated 
machinery or jigs. Box 959, AMER. MACH. 


Experienced designer of pumping ma 
chinery, reciprocating and centrifugal. Box 
912, AMERICAN MACHINIST. 


Draftsman: mechanical; (22); wishes po- 
sition; 3 years’ shop; 3 years’ drawing. Box 


945, AMERICAN MACHINIST. 


Superintendent; mechanical and technical 
training: 7 years’ executive experience, de- 
sires position with live interests. Box 958, 
AMERICAN MACHINIST 


Superintendent of well known concern de 
sires change: good mechanic and executive; 
has made others and can make your plant 
pay tox 917, AMERICAN MACHINIST 
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First-class mechanical draftsman; Ger- 
man; 27, with 8 years’ experience on general 
machinery; desires to change; initial salary, 
$22. Box 943, AMERICAN MACHINIST. 

Practical mechanic; technical and business 
training, with iniative and capacity; 17 
years’ executive experience, wants position as 
factory superintendent. Box 924, AM. M 

Superintendent; age 37; wide experience 
on interchangeable work, special machinery 
and metal specialties; executive ability and 
excellent manager of men. Address Box 802, 
AMERICAN MACHINIST. 

PENNSYLVANIA 

Responsible position by member A. 8. M. E. 
who has successfully filled positions of ma 
chinist, foreman tool. department having 
charge of over 1000 machines, draftsman, de 
signer of special machinery, and superin 
tendent; superintendent of one concern ten 
years, at present holds position as superin 
tendent. ox 954, AMERICAN MACHINIST 

RHODE ISLAND 

Designing draftsman, wants to change: 
experience fn fixtures, jigs and automatic too! 
machinery for duplicating work. Box 40 
AMERICAN MACHINIST. 


WEST OF MISSISSIPPI 
To correspond with parties wanting up to 
date instructor in machine shop, forge and 
foundry practice. Box 923, AMER. Macu 


Help Wanted 


Classification indicates present address o 

advertiser, nothing else. 
CANADA 

Superintendent to take charge of smuai 
hardware manufacturing plant, capable of 
developing into a very large industry; ‘ust 
be a worker, good handler of men and cap 
able of designing tools to produce goods at 
lowest possible cost; opportunity for ambi 
tious worker. Address, stating salary wanted 
to “Canada,” AMERICAN MACHINIST. 

CALIFORNIA 

Wanted—Instructor in mechanical engin 
eering for university work ; technical graduate 
with some experience. Box 944, AM. MACH. 

CONNECTICUT 

Wanted—First-class all-round machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn. 

Machinist wanted to superintend a ma- 
chine room of 30 men in manufacturing 
establishment; must be broad-gauge, manly, 
a good mechanic, and not over 40 years old; 
executive ability necessary, with a thorough 
knowledge of designing and constructing new 
work as well as repairing; a good salary and 
permanent job for the right man Write, 
stating references to C. D. Morris, R. Wallace 
& Sons Mfg. Co., Wallingford, Conn. 

GEORGIA 

‘Wanted—Machinists to work in one of the 
best shops in Atlanta; good places for good 
men; open shop. E. Van Winkle Gin & Ma 
chine Works, Atlanta, Ga. 

ILLINOIS 

Wanted—Educated and experienced ma- 
chine-tool expert in manufacture of gas en- 
gines. Ability to handle men to produce best 
quality goods upon most economical basis 
location near Buffalo. Box S880. AM. MacH 


MASSACHUSETTS 
Meta! pattern maker wanted: steady work : 
no labor troubles. Box 951, AMER. MACH. 
First-class draftsmen and tracers: good 
checkers, and men with experience in design 
ing small and medium size machine tools. 
preferred; location, vicinity of Boston. Box 
939, AMERICAN MACHINIST. 
MEXICO 


Wanted—Machine shop foreman for shop 
employing about thirty men; must have ex 
perience on mining machinery and be able 
to work native help; must be strictly sober 
and be able to give results: best of climate 
Address Compania Industrial Mexicana, P. O 
Box 49, Chihuahua, Mexico. 


MICHIGAN 


Machinists Wanted—First-class machine 
hands and floor hands on heavy work; steady 
employment assured. Northern Engineering 
Works, Detroit, Mich. 

Wanted—By an established Michigan gas- 
olene engine manufacturer an experienced 
draftsman and designer to take full charge 
of drafting department; applicant must be 
up to date in factory details, and a hustler 
to such a permanent position is offered; 
state age, married or single, reference and 
salary expected: communications treated 
confidentially. Box 915, AMER. MACHINIST. 

Mechanical superintendent for machine 
shop doing contract work on small parts and 
employing two hundred men; must be a 
thoroughly capable mechanic and have had 
several years’ experience in handling the men ; 


ra 
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must be able to design jigs and tools for 
rapid production of duplicate work and able 


to give references as to ability and charac 
ter; all communications confidential. Box 
949, AMERICAN MACHINIST. 


MINNESOTA 


Foreman machinist, experienced upon high 
speed machinery; under 45; with executive 
ability ; new enlarged works; state experience, 
wages and references. Box 96, AMBR. MACH 


MISSOURI 


Wanted—First-class adjusters accustomed 
to adding machine and typewriter work. Uni- 
versal Adding Machine Co., St. Louis. 


Wanted—aA first-class nickel plater; one 
who understands buffing and polishing ; by 
manufacturing concern who do their own 
nickel plating: must thoroughly understand 
the art; steady employment guaranteed to 
right party Address Box 950, AM. MACH. 


Draftsman Wanted— Large lead mining 
company, 65 miles south of St. Louis, Mis- 
souri, wants draftsman for mechanical draft- 
ing and for making surface and underground 
maps; must be first-class freehand letterer 
and neat workman: man with knowledge of 
plotting and calculating survey field notes 
preferred; applicants please submit specimens 
of work and state salary wanted. ox 867, 
AMERICAN MACHINIST 
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Wanted—-A competent traveling salesman machine hands. Bury Compressor Co., Erie, 
on fan and motor business; must understand Da. 
direct-current motors and special motor ap Wanted—Machinists, fitters and machine 
plication; a good position for the right man; hands; desirable class of machine tool work. 
answer by letter. state experience and give (olburn Machine Tool Co., Franklin, Pa. 
a tehicle yong my — sealer Cute On account of increase of plant, we want 
= ae . molders, lathe, planer and floor hands; good 
NEW YORK pay and steady work to good men Address 
. or apply Ridgway Machine Company, Ridg 
Wanted Experienced draftsman, toolma way. Pa. 
kers and machinists; give age, references and » ISLAND 
wages expected. Remington Arms Company, RHODE ISLANE 
Ilion, N. Y. We are continually adding to our force ex 
Vv od—C ate >» illing perienced toolmakers, machinists and drafts- 
amie Te ge et | men on special tools, fixtures and models for 
: g 1 light, high-grade machinery Good wages and 
other turret machines on automobile work. steady employment. to Taft-Pierce 


The Lozier Motor Co., 


Manager wanted for large factory 
have successful 

experience in the manufacture of small tools, 
including high-speed twist drills of the high- 
also thorough technical and gen- 
and some commercial and ex 
permanent 
Apply by letter stating age and 
AMERICAN MACHINIST 


in England; must 


est grade; 
eral education 


ecutive experience ; 
good salary. 
experience. 
Wanted—A/ 
chine room 
lathes, turret 


Box 911, 
Assistant 


lathes, 


milling machines and vise work) 
facturing establishment in New 


of about 


ee 8 
located 
practical 


Plattsburg, Mfg. Co., 


Wanted 


to small 
American 
Wheeling, 


position and 


in a manu- 
Jersey about 


men now 


Woonsocket, R. 


jig and die work ; 
work. 
nee Co., 57 18th Str 


employed ; 
reasons for 


Apply 
I. 


VIRGINIA 
toolmakers 


WEST 


First-class for 


Apply by 


WISCONSIN 


changing: 


small 
also machinists accustomed 
letter or personally, 


eet, 


Large concern building excavating and rail 


foreman over a ma way machinery wants to correspond with 
thirty men (engine first-class mechanical draftsmen with view to 
drill presses, shaper, filjing future vacancies as they occur; wants 


give full experience and 
shop experience great 











Gas engine works, miking engines from ‘fteen miles from New York; applicant must advantage: all letters acknowledged and held 
1% to 20 h.p., established 1894, has opening m0t be over forty years old, of good execu- ¢onfidential. Box 919, AMERICAN MACHINIST. 
for first-class, up-to-date man, capable of tive ability, a first-class mechanic, and must 
superintending plant and reducing cost of know how to lay out work to advantage; a 
production to minimum; one only who has £00d and permanent position to a_ bright, 
had practical business experience and will energetic and hustling man. Address, giving 
take an active interest and invest a reason- reference and salary expected. Box 9553, or a e 
able amount of his own money need reply; AMERICAN MACHINIST. 
engine is fully developed, very simple and OHIO : : 
easily manufactured. Box 952, Am. MACH. Test Indicators. H. A. Lowe, Cleveland, O. 

NEW JERSEY Wanted ne machinist opeene = a For Sale—Foundry, wood and tron machine 
ll net 3S-A heavy Brown & Sharpe Universal Mill shop. Box 74, Albion, N 

Wanted—Tool, die and instrument makers ‘0 Machine. State wages ompenes and ex For Sale—Cyclopedia of modern shop prac 
accustomed to accurate complicated work; perience. Leidecker Tool Co., Marietta, O tice, four volumes; bound in green morocco 
steady work and good wages to thoroughly Hlead draftsman for a Cincinnati machine leather. Practically new; cost $18; will sell 
competent men; give references. Address tool shop of 100 hands; one with experience for $6 Address L. N. O., Box 425, Chi 
Box 438, AMERICAN MACHINIST. on radials and turret machinery preferred; cago, II. 

We have increased our plant and desire state experience and salary. Address Box For Sale-—Boilers; battery of two 150 h.p. 
floor and vise hands for day work and lathe 913, AMeRIcaN MACHINIS1 tabcock and Wilcox water tube boilers. for 
hands for night work. Good pay and steady anetioniramaimni 100 pounds pressure; first-class condition ; 
work for good men. Address or apply at complete, all trimmings. Nathan Manufactur 
Pond Machine Tool Co., Plainfield, N. J Wanted—First-class machinists, floor and ing Co., 416 East 106th St., New York City 
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Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 

a Co., Niagara Falls, 
Cortland Cor. Wheel Co., Cort- 
land, : £ 

Norton Co., Worcester, Mass. 

Pike Mfg. Co., Pike, N. H. 


Safety Emery Wheel Co., Spring- 
field, O. 
Vitrified Wheel Co., Westfield, 


Mass. 
Aftercoolers, Air 
Ingersoll-Rand Co., 
Alr Lifts 
Ingersoll-Rand Co., 
Alundum 
See Grinding Wheels. 
Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 

Marshall & as hy Machinery 
Co., Chica Ill. 

Niles-Bement- Pond Co., New York. 

Wimarth & Morman Co., Grand 
Rapids, Mich. 


New York. 


New York. 


Arbors 


Butterfield & Co 
Cochrane- Bly Co., 
i 4 


Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 


.. Derby Line, Vt. 
Rochester, 


Union Twist Drill Co., Athol, 
Mass. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Arches, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 


Architects 

I‘odge & Day, Philadelphia, Pa. 

Barrels, Steel 

Cleveland Wire Spring Co., 
land, Ohio. 

Kilbourne & Jacobs Mfg. Co., Co 
lumbus, Ohio. 

‘o- Metallic Mfg. Co., 


Cleve- 


Aurora, 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct 


Bars, Boring 

Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Elmes Engineering Works, 
F., Chicago, Ill. 

Mathews, Hugh, Kansas City, Mo. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Underwood & Co., H. B., Vhila 
delphia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har 
rison, N. J. 

Standard’ Roller 
Philadelphia, Pa. 

Bell Clamps 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Belt Dressing 
Citas: Surface Mfg. Co., 


Chas. 


Bearing Co., 


Buffalo, 


pines grucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 

Shultz Belting Co., St. Louis, Mo. 

Belt Filler 

Rhoads & Sons, J. E., Phila., Pa. 

aeren & Co., Chas. A., New 


gnalen Belting Co., St. Louts, Mo. 
Belt Lacing Machine 
Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 
Belting, Leather 
Main Belting Co., Phila., Ia. 
Rhoads & Sons, J. E., Phila., I’a 
Schieren & Co., Chas. A., New 
York. 
Shultz Belting Co., St. Louls, Mo 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
Bending 
draulic 
Niles-Bement-Pond Co., New York. 
Watsen-Stillman Co.. New York. 
Bending Machinery, Plate 
Bertram & Sons Co., Ltd., John, 


Machinery, Hy- 


Dundas, Ontario, Canada. 
Niles-Bement-Pond Co., New York. 
a Tool & Supply ° Co., New 

ork 
Sellers & Co., Inc., Wm 
delphia, Pa. 


Phila- 


Bending Machinery, Plate 
Continued. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Bending Machinery, Power 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 


aagpeee & Plummer, Worcester, 

Mass. 

Long & Allstatter Co., Hamilton, 
Ohio. 


Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Bending Tools, Hand 

Wallace Supply Co., Chicago, III. 


Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., CMi- 
cago, Ill 

Blocks, Chain 

See Hoists, Hand 


Blowers 
American Gas Furnace Co., New 
York 


ork. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

General Electric Co., New York. 

Soltmann, E. G., New York. 

Blue Print Paper 

Soltmann, E. G., New York. 

Boilers 

Struthers-Wells Co., Warren, Pa. 


Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 





- —; & Plummer, Worcester, 

Mass. 

Brown & Co., H. B., East Hamp- 
ton, Conn. 


Bolt and Nut Machinery 
Continued. 


Detrick & Harvey Mach. Co., Ba!- 
timore, Md. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co.. Waynesboro, 


Ta 
Northern Elec. Mfg. Co., Madison, 
i 


Vis. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Standard Machinery Co., Bowling 

Green, O. 

Standard Engineering Works, Ell- 

wood Cit a. 
Vandyck Chyrebtil Co., New York. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 





Cleveland Cap Screw Co., Cleve- 


land, Ohio. 
National-Acme Mfg. Co., Cleve- 
land, O. 


Bone for Case-Hardening 
Rogers & Hubbard Co., Middle- 
town, Conn. 


| Books, Technical 


American School of Correspond- 
ence, Chicago, Ill 


Seoiey Pub. Co., N. W., New 
York 
Hill Publishing Co., New York. 


| 

| 

| 

| Piers, Frank, Philadelphia, Fa. 
— Cc. M., Jersey City, N. J. 
Boosters 


Burke Electric Co., 

C & C Electric Co.. 

Crocker- Wheeler Co., 
YJ 


Erie, Pa. 
New York. 


' General Electric Co., New York. 
Mfg. Co., Mad- 


Northern Elec. 
ison, Wis. 


Ridgway Dynamo & Engine Co., 


is Ridgway, Pa. 
rague 





Pittsburg, Pa. 


Ampere, 


lectric Co., New York. 
3 estinghouse Electric & Mfg. Co., 
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ao ont Dues Ma- ) Calipers Chucks, Drill Compound, Pipe Joint 
’ Athol Mach. Co., Athol, Mass. ; = a & i ) ’ . 
nn a. 2 o. Rockford, m. oO ass Almond Mfg. Co., T. R., Brook-| Dixon Crucible | a. Joseph, Jer 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Beaman & Smith Co., Prev-. B © 
Bertram & Sons Co John, 
Dundas, Ontario, cc 
Betts Mach. Co., Wilmington, py. 
Binsse Mach. Co., Newark, N. 
Bo — & Plummer, Woscssten, 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

— Clarke & Co., Inc., Boston, 


ass. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Lucas Mach. Tool Co., Cleveland, 


0. 
McCabe, J. J., New York. 
Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Nies-Bement-Pond Co., New York. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

< ~~ Tool & Supply Co., New 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 
weer & Swasey Co., Cleveland, 
0. 
Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


american Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
ort, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Bdwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., 
Mass. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 


Inc., Boston, 


l. 
— Tool & Supply Co., New 
Ridewas Dypame & Engine Co., 
Ridgway, Pa. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Boring Tools 
Armstrong Bros. Tool Co., Chi- 
cago, Ill. . 
Fairbanks Co., Springfield, Ohio. 
Boxes, Tote 


Cleveland Wire Spring Co., Cleve- 
land, Ohio. 
lo Metallic Mfg. Co., Aurora, 


Brackets, Lamp 
Standard Welding Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O. 

Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 


Harrington, Son & Co., 
Philadelphia, Pa. 


Edwin, 


Lapointe Mach. Tool Co., Hudson, 
Mass. 
Bulldozers 


Bertram & Sons Co., Ltd., John, 
Dundas, Caterte. Canada. 

Pognties Tool & Supply Co., New 
or 


Cabinets, Tool 


es Bros. Tool Co., Chi- 

cago, Ill. 

— — Schlemmer & Co., 
New 

ioe Metallic Mfg. Co., Aurora, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 





Brown & papeee Mfg. Co., Provi- 
dence, R. 

Morse Twist’ Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

a i. as ee 


Starrett Co., L. S., Athol, Mass. 


Cams 

Bilgram, Hugo, Phila., 

Boston Gear Works, 
Downs, Mass. 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard Co., 
town, Conn. 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Castings, Brass and Bronze 

Lumen Bearing Co., Buffalo, N. Y. 


Castings, Die Molded 


Franklin aes Co., H. H., Syra- 
cuse, N. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Sprin uate oO. 

Farrel Fdry. & Mac Co., An- 
sonia, Conn 

a = 4 Co., J. Morton, Wilmington, 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings Steel 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Kent & Co., Edwin R., Chicago, 
Til. 


Providence, 


Pa. 
Norfolk 


Middle 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 


Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Hendey Mach Co., Torrington, 


Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. : 

Prentiss Tool & Supply Co., New 


York. 

Whiton Mach Co., D. E., New 
London, Conn. 

Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitney Co, Hartford, 


‘onn. 
Woodward & Powell Planer Co., 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 


Boston Gear Works, Norfolk 
Downs, Mass. 
Cullman Wheel Co., Chicago, Ill. 


Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Chucking Machines 


American Tool Wks. Co., Cin., O 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Machine 
Co., Cleveland, O. 

Gisholt Mach. Co.. Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, Ohio. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 





os we 
Brown & Co., R. H., New Haven, | 
Conn. 
Cleveland Twist Drill Co., 


Cleve 

land, 
Cushman “Chuck Co Hartford, 
Goodell- Pratt Co., Greenfield, 


Mass. 

Horton & — Co., E., Windsor 
Locks, Con 

Jacobs Mtg. "Co., Barttoré. Conn. 

Morse 5 st ee Mach. Co., 
New Bedford, RY 

National Tool Co., Cleveland, O. 


sey City, N. 
Compound, Cutting 


New York Lubricating Ol! Co., 
New York. 


Compound, Slushing 
Warren Bros. Co., Boston, Mass. 
Compressors, Air 


| eee Machinery Co., Brad. 

or 

Blanchard. Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa. 


Niles-Bement-Pond Co.. New York. | 


Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain. 


Conn. 
Standard Tool Co., Cleveland, 0. 
Trump Bros. Mach. Co., Wilming 
ton, 


Del. 
Wells Bros. Co., Greenfield, Meee. 


Westcott Chuck Co., Oneida, N. Y 
Whitney Mfg. 
Whiton a om 
London, 
wie, 4 J yt | Mfg. Co., Green- 
d, Mass. 


E., New 


Chucks, Lathe 
Cupmes Chuck Co., 


onn. 
Gisholt Mach. Co., Madison, Wis. 


Hartford, 


Co., Hartrora, Ct. | 


Hoggson & Pettis Mfg. Co., New | 


Haven, Conn. 
Horton & Son Co., 

Locks, Conn. 
National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
a Chuck Co., New Britain, 


Con 

Union “Mtg. Co., New Britain. Ct. 

Westcott Chuck Co., Oneida, N. Y 

Whiton Mach. Co., D. E.. New 
London, Conn. 


Chucks, Planer 


Bartlett, E. E., Boston, Mass. 

National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co.. New York. 
Skinner Chuck Co., New Britain. 


Conn. 
Westcott Chuck Co., Oneida, N. Y 
Chucks, Split 


E., Windsor, | 


Hardinge Bros., Chicago, III 

Rivett Lathe Mfg. Co., Boston, | 
Mass. 

Westcott Chuck Co., Oneida, N. Y 


Circuit Breakers 
Crocker- Wheeler Co., 
N. J 


Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 

Pittsburg, Pa. 


Clamps 

Billings & Spencer Co., Hartford. 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. S., Athol, Mass. 


Clutches, Friction 


American Tool & Machine Co., 


Boston, Mass. 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Eastern ~~~ ue Co., 
ven, 

Evans Friction Cone Co., 
Centre, Mass. 

Jacobson’ Mach. Mfg. Co., War- 
ren, Pa. 

= plack. Co., Carlyle, Hart- 
or 

Link-Belt "to. Philadelphia, Pa. 

New: Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 

Patterson, 
Ltd., New York. 

Wood's Sons Co., T. B., 
burg. Pa. 


New Ha- 


Newton 


Chambers 


Clutches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Coal Handling Machinery 


Link-Belt Co., Philadelphia, Pa. 


Coils 


Standard Welding Co., 
Ohio 


Cleveland, 


Collectors, Pneumatic 
Sturtevant Co., B. F., Hyde Park, 
Mass 


Ampere, | Conveyors, Automatic 


Gottfried & Hunter, 


| General Electric Co., 


eae + ceeeees Tool Co., Chi- 
cag 

curtis s Co. Mfg. Co., St. Louis, 

o 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co., F. W., In 
dianapolis, Ing. 


Compressors, Gas 
Ingersoll-Rand Co., New York 
Conduit, Interior 
Sprague Electric Co., 


Cones, Friction 


Evans Friction Cone Co., New 
ton Centre, Mass. 

Connecting Rodsand Straps 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Standard Connecting Rod Co. 
Beaver Falls, Pa. 

Temes Co., Eddystone, 
a. 


New York 


Contract Work 
Blanchard Machine Co., 
me Ship Bldg. & I D 
nner p or ock 
Co., Baltimore, Ard. J 
Turner Mach. Co., Danbury, ce. 


Starters, 


Boston, 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
eta Wheeler Co., Ampere, 
Electric Controller & Supply Co. 


Cleveland. 
New York 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Link-Belt Co., Philadelphia, Pa 


Coping Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, 
Oo 


0. 
Niles-Bement-Pond Co., New York. 


| Cork Inserts 


National Brake & Clutch Co., 
Boston, Mass. 


Corandam 
See Grinding Wheels 


Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. 8., Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Ct. 


Countershafts 


Amend. Se Co.. T. R., Brook 

Builders nie Fdry. Prov., R. I 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., 
Falls, R. I. 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 


Centra! 


Evans Friction Cone Co., Newton 
Centre, Mass. 
Wilmarth & Morman Co.. Grand 


Rapids, Mich. 
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Countershafts, Speed 
Changing 

Cresson Co.. Geo. V., Phila., Pa. 

Evans agg mond Cone Co., Newton 
Centre, Ma 

Gisholt Pow oy "Co Madison, Wis. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Couplers, Hose 
Ingersoll-Rand Co., 
Couplings, Shaft 


Almond he Co., T. R., Brook- 
lyn, 


New York. 


Caldwell P Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 


Electric Controller & Supply Co., 
Cleveland, Ohio. 
Link-Belt Co., Philadelphia, Pa. 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Cham 


bersburg, Pa. 


Cranes 
Brown etetag Mach. Co., Cleve- 
land, 


Case > <4 Columbus, Ohio. 
’n 


Chicago eumatic Tool Co., Chi- 
eago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, \, 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent Forgings Co., Oakmont, 
Pa. 

Curtis & Co. Mfg. Co., St. Louls, 
Mo. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y 

Maris Bros., 

Niles-Bement-Pond Co., 

Northern Engineering Works, 


troit, Mich. 
Obermayer Co., S., Cincinnati, O. 


Philadelphia, Pa. 
New York. 
De- 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Smith Fdry. J. D., 


& Supply Co., 

Cleveland, O. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Vandyck Churchill Co., New York. 
Yale & Towne Mfg. Co., New 
York. 


Crank Pin Turning Machines 
Niles-Bement-Pond Co., New York 


Underwood & Co., H. B., Phila., 
Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Beth 
lehem, TI’a. 

Standard Connecting Rod Co.., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa 
Crucibles 
Dixon Crucible Co., 

sey City, N. 
Obermayer Co., 
Crushers 
Farrel Fdry. 

sonia, Conn. 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa 


Cupolas, and Ladles, Foun- 
ry 


Joseph, Jer 
S., Cincinnati, O 


& Mach. Co., An 


Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. + Phila., Pa. 
Smith Fdry. & Supply Co., J. D., 


Cleveland, O. 
Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
ae & Co., Chas. H., Chicago, 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 

cinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
= | 


Williams Valve Co., D. T., n- 
cinnati, Ohio. 
Cutters, Milling 
Adams Co., Dubuque, Iowa. 
er. -ag Brainard illing Mach. 
, Hyde Park, Mass. 





Cutters, Milling—Continued. 


Boker & Co., Hermann, New York 

Brown & poaspe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, 

Hardinge Bros., one. bs 

Harrison ‘. Kni ght fg. Co., 
Newark J. 

Ingersoll Milling Mach. Co., Rock- 
or 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Nash Com a ~ o Geo., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, Jno. M., Glou- 
cester City, N. J. 
Standard Tool Co., Cleveland, O 
ag wl Twist Drill Co., Athol, 


Ma 
Ward. é Son, Edgar T., Boston, 


Ma 
Whitney Mfg. Co., Hartford, Ct 


Cutting-off Machines 
my Bros. Tool Co., Chi- 


cago, 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown SS ws ings Mfg. Co., Provi 
den 

a = Clarke & Co., Inc., Boston, 

as 

Wesibet Reaure Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 

York 
Tindel-Morris Co., 
Vandyck Churchill Co., 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi 
cago, 


Il. 
Billings & Spencer Co., Hartford, 


Conn. 
Fairbanks Co., Springfield, Ohfo. 


i Machine Works, Fitch- 
{ 


Eddystone, Pa. 
New York 


burg, Mass. 
. K. Tool Holder Co., Shelton, 
Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Western Tool & Mfg. Co., Spring 
field, Ohlo. 
Cyclometers 
Veeder Mfg. Co., Hartford, Ct. 


Diamond Tools 

American Emery Wheel Co., 
idence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York 
City 

Safety Emery Wheel Co., 
field, Ohio. 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 


Prov- 


Spring 


Bliss Co., E. W., emi é 

Keut & Co., Edw. L nt, 

Mossberg yy = “Fentrai 
Falls, R. I. 

Dies, Sub-Press 

Waltham Machine Works, Wal- 


tham, Mass. 


Dies, Threading, Opening 
Boker & Co., Hermann, New York. 
Errington, F. A., New York. 
Geometric Tool Co., New Haven, 


Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Winkley Co., Hartford, oCnn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Economy Drawing Table Co., To- 
ledo, Ohio. 

Mittineague Paper Co., Mittin- 
eague, Mass. 


Soltmann, E. G., New York. 


Drawing Materials 


| o & Son, Theo., Philadel- 

phia, Pa. 

Mittineague Paper Co., Mit- 
tineague, Mass. 

Soltmann, E. G., New York. 

Techateal Supply Co., Scranton, 
a. 





Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 


ford, Ill. 

-_ —\ & Plummer, Worcester, 

Goodell. Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rard Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
onn. 

Prentice Bros. Co., Worcester, 
Mass. 

Slate Mach. Co., Dwight, Hart- 


ford, Conn. 
Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 


cinnati, O. 
Bezates & Plummer, Worcester, 


[ass. 
Foote-Burt Co., The, 
Ohio. 
Ingersoll-Rand Co., New York. 
Niles-Bement.Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 
Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 
eago, Il. 
Drilling Machines, Multiple 


Spindle 
American Tool Wks. co. Cin., O. 


Cleveland, 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F.»& John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Bickford Drill & Tool Co., Cin- 
cinnati, ¢ 

Fenn Mach. Co., Hartford, Conn. 

er Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Il. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

Henry & hes saat Mfg. Co., 
ford, Co 

Hill, Clarke" & Co., 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

oe Tool & Supply Co., New 


Wm., Phila- 
Dwight, Hart- 


Hart- 


Inc., Boston, 


ork. 
Sellers & Co., Inc., 

delphia, Pa. 
Slate Machine Co., 


ford, Conn. 
Drilling Machines, 
able 
Cincinnati Elec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cincin- 
nati, O 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Port- 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Detrick & Harvey Mach. Co., Bal- 


timore 
Dreses Mach. Tool Co., Cin., O. 
a Machine Works, Fitch- 
bur fass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 


Gang Co., Wm. B., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & MHusschart Machry. 
Co., Chicago, i 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O 


Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York. 





Drilling Machines, Radial 
—Continued. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co, New 


York. 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., ig R. I. 

Bertram & Sons Co., "John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 


Mass. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, 
Fenn Mach. Co., Hartford, Conn. 
Fosdick Mach. Tool Co., Cin., 0 
Foote-Burt/ Co., Cleveland, 0. 
Gould & Eberhardt Newark, N. J. 


Harrington, Son Co., Edwin,, 
Philadel = Pa. 
Henry & rig ht Mfg. Co., Hart- 


ford, Con 

. Clarke ‘& Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Knecht Bros. Co., Cincinnati, O-. 

Knight emer. Co., a 


Louis, 

Marshall 3 “Huschart Machry. Co., 
Chicago, a 

McCabe, J. J., New York. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Prentice Bros. Co., Worcester, 
Mass. S 
Prentiss Tool & Supply Co., New 
York. 

Sellers & sony Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 


Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

i & Chace Mfg. Co., Newark, 


J. 
wake Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Drills, Center 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co., Cleveland, O. 


Drills, Hand 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Cincinnati Electrical Tool Co., 


Cincinnati, O. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co. , New York. 


Drills, Rail 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York, 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, 


—- & ‘Spencer Co., Hartford, 


Hiser, Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, - 

Parker Co., Chas., "Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Werte. John M., Glouces- 
ter City. N. J. 

Standard TTrool Co., Cleveland, O- 
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“WHITNEY” CHAINS, 
HAND (FEED) MILLING 
MACHINES AND THE 
WOODRUFF PATENT 
SYSTEM OF KEYING 





We make more of a Specialty 
of Hand (feed) Millers than 


any other company in the world, 


conn maven 





ForeEIGN Acents—C. W. Burton, Griffiths & Co., 
London. Fenwick Freres & Co., Paris. F. G. Kret- 
schmer & Co., Frankfurt. Schuchardt & Schutte, 
Berlin. Andrews & George, Yokohama 





The Underwood 
Typewriter Com- 
pany has in operation 
over one hundred 
“Whitney ’’ Hand 
Milling Machines. 


This cut shows a 
few ot them in one 


department. 





THE WHITNEY MANUFACTURING COMPANY, 


HARTFORD, CONNECTICUT, U. S. A. 









































Ingersoll-Rand Co., New York. 
weesnere Elec. Mfg. Co., Madison, 
Vis. 


Drill Speeder 


a Mfg. Co., Providence, 
Se A 


Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Dynamos 


Burke Electric Co., Erie, Pa. 
C & C Blectric Co., New York. 
Crocker - Wheeler Co., Ampere, 


Generali Electric Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Northern Blec. Mfg. Co., Madison, 
Wis. 

Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Roth Bros. Co., Chicago, Ill. 
Sprague Elec. Co., New York. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 
Wis. 
New York. 


Sprague Elec. Co., 


Triumph Elec. Co., Cincinnati, O. 

Weston Elec. Instrument Co., 
Newark, N. . 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Crescent Forgings Co., Oakmont, 


la. 

Electric Controiler & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin.,\0. 

-_—h Motor Wks. Co., Cleve- 
and, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. Co., Chicago, Ill. 

U. S. Electrical Tool Co., Cincin- 


nati, O 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels 


Emery Wheel Dressers 

American Emery Wheel Co., 
Providence, R. I. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 


Buffalo, 

Dickinson, Thos. L., New York. 
“ity. 

International Specialty Co., De- 
troit, Mich. 

Safety Emery Wheel Co., Spring- 


field, O 
Standard Tool Co., Cleveland, O. 
Westfield, 


Vitrified Wheel Co., 
Ill. 


Mass. 
Wrigley Co., Thos., Chicago, 


Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., =. Ce 
cinnati, O. 


Engineers. Consulting and 
Mechanical 


Dodge & Day, Philadelphia, Pa. 
Engineers, Electrical 
Crostyr - Wheeler Co., Ampere, 


pales ‘& Day, Phila., Pa. 


cuse, 


— S Gas Power Co., Lansing, 


Engines, Gas and Gasolene 
ee Mach. Co., Bridgeport, 
New- 
Brad- 


onn. 
Backus Water Motor Co., 
ark, N., 
Blaisdell 
ford, Pa. 
oy - \ as Engine Co., Springfield, 


Grant Mfg. & Mach. Co., Bridge- 


Machinery Co., 


port, Conn. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New =e Gas Engine Co., Day- 
ton, 

om Gas Power Co., Lansing, 

St. ~~ Mach. Co., St. Marys, 
Ohio 

strethers- Wells Co., Warren, Pa. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

as way + & Engine Co., 

Ridgway, Pa. 

Struthers- W ells Co., 

Sturtevant Co., B. F., 
Mass. 

Engravers 

Bormay Engraving Co., New York. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 


Sturtevant Co., B. F., 
Mass. 


Warren, Pa. 
Hyde Park, 


Hyde Park, 


Exhibition Machinery 


Machinery Exchange, Boston, 
Mass. 
Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Factory Equipment 
Co., Aurora, 


Lo Metallic Mfg. 


Fans, Electric 
Backus Water Motor Co., New- 


ark, os 
or: Wheeler Co., Ampere, 
ope Mfg. Co., Elizabethport, 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague yoy a New York. 

: hay Co., , Hyde Park, 


Ww Lae pease | ~eaene & Mfg. Co., 
Pittsburg, P: 


Fans, Exhaust 


Backus Water Motor Co., 
ark, N. 
Buffalo Forge Co., Buffalo, N. Y. 


New- 


Mass. 


Files and Rasps 
American ‘a File & Tool Co., 


Shelton, Conn. 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 
Comegpe - Bly Co., 


Detrick & Harvey Mach. Co., Bal- 


Rochester, 


timore, Md. 
Henry & Wright Mfg. Co., Hart- 
ford, Conn. 
Simplex Mfg. Co., New York. 
Fire Brick 


McLeod & Henry Co., Troy, N. Y. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Lil. 

Coates Clipper Mfg. 
ter, Mass. 


Co., Worces- 





ar Wheeler Co., Ampere, | 
General Electric o. New York. 
Sturtevant Co., B. F., Hyde Park, 


New Yor 
Barnett Co., G & H., Phila., Pa. 
Hammacher, Schlemmer & Co., | 
New York. | 
Heller Bros. Co., Newark, N. J. 
Nicholson File Co., Prov., R. I. 
Reichhelm & Co., B. P., New York. 
Filler, tron 
Clark Cast Steel Cement Co., 


Spee & Plummer, Worcester, 
nety & Son, C. C., Syracuse, 


Buffalo Forge Co., Buffalo, N. Y. 

Burke Machy. Co., Cleveland, O. 

Ingersoll-Rand Co., New York. 

Miner & — Mfg. Co., New Ha- 
ven 

Prentiss Tool & Supply Co., New 


Sturtevant Co., B. F., Hyde Park, 
Mass. 
Forging Machinery 


The Scranton & Co., New Haven, 
Conn. 


Forgings, Drop 
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Drills, Rock Engines, Automobile | Forges Gages, Standard 
Franklin Mfg. Co., H. H., Syra- | | Athol Machine Co., Athol, Mass. 


~~ xX Sharpe Mfg. Co., Provi- 


~ oe 

Heary oe Wright Mfg. Co., Hart- 
ford, Con 

Morse Twist’ Drill & Mach. Co., 
New Bedford, Mass. 

ra & Whitney Co., Hartford, 


onn. 
Rogers ‘Wks, Jno. M., Gloucester, 


Slocomb Co., Z. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Wyke Co., J., East Boston, 
Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Williams’ Valve Co... D. T., Cin- 


cinnati, Ohio. 
Gas Blowers and Exhausters 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
Bair & Gazzam Mfg. Co., Pitts- 


burg, Pa. 
Becker- areas Milling Machine 
‘Co., Cin- 


Co., Hyde Park, Mass 
Bickford Drill & Tool 
cinnati, O. 
Bilgram, Hugo, Philadelphia, aP. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
M., Tolland, Conn. 


Clough, R. 


| Eberhardt Bros. Mach. Co., New- 


Bethlehem Steel Co., So. Beth- | 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn. 

Crgeeene Forgings Co., Oakmont, 

O. K. Tool Holder Co., Shelton. 
Conn. | 

Page-Storms Drop Forge Co., | 
Springfield, Mass. 

Wyman & Gordon Co., Worcester, 
Mass. 

Forgings, Hydraulic 

Bethlehem Steel Co., So. Beth- | 
lehem, Pa. 

Wyman & Gordon Co., Worcester, 
Mass. 

Forgings, Machine 

Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 

Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Crescent Forgings Co., Oakmont, 
A. 


yppenstan Forge & Knife Co., 
ttsburg, Pa. 
as & Co., Edwin R., Chicago, 


McInnes Steel Co., Corry, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Wyman & Gordon Co., Worcester, 
Mass. 
Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Smith Fdry. & Supply Co., J. D., 
| Cleveland, O. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Fuel Economizers 


Sturtevant Co., B. F., Hyde Park, 


| Mass. 
| Furnaces, Annealing and 
| Tempering 


| Angentone Gas Furnace Co., New 


ork. 
| Chicand Flexible Shaft Co., Chi- 
| eago. Ill. 
| Nash Company, Geo., New York. 
Tate, Jones & Co., Pittsburg, Pa. 
Furnaces, Enameling 

| American Gas Furnace Co., New 


| 
| Furnaces, Gas 
New 


York. 
| Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
| Nash Company, Geo., New York. 
| Obermayer Co., S., Cincinnati, O. 
Westmacott Gas Furnace Co., 
| Providence, R. I. 


Furnaces, Melting 
Ametiene Gas Furnace Co., New 


ork. 
Nash Company, Geo., New York. 
Turner Brass Works, Chicago, Ill. 








Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


| Furniture, Machine Shop 
Hart & Cooley Co., New Britain, 


Conn. 
| tose Metallic Mfg. Co., Aurora, 
| Manufacturing Equip. & Engin- 


Boston, Mass. 
Philadelphia, Pa. 
ew Brit- 


eering Co., E. 
Merritt. & Co., 
New Britain Mach. Co., 

ain, Conn. 


| Gages, Recording 
| Bristol Co., Waterbury, Conn. 





ark, N. 
Fellows Gear Shaper Co., Spring- 
field, Vt 
Foote Ss Gear & Machine Co., 
Chicago, Ill. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant-Lees Mach. Co., Cleveland, 


Ohio. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Morse, Williams & Co., Phila., Pa. 
Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt i. Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 


Slate .— Co., Dwight, Hart- 
ford, Con 
Sloan & Chace Mfg. Co., Newark, 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 


Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 

Bilgram, Hugo, Femedsiphin. Pa. 

Boston Gear Works, Norfolk 


Downs, Mass. 

Brown & paaroe Mfg. Co., Provi- 
dence, R. 

Caldwell & ie = & F.. Ge 
cago, I 

Davis, Rodney, Soy ag Pa. 

Earle Gear & Machtne Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. 

Faweus Mach. Co, Pittsburg, Pa. 

wires Gear Shaper Co., Spring- 
eid, 4 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 


Gleason Works. Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks.. Boston. Mass. 

Hardinge Bros., Chicago, Il. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & suet Co., The, 
Cleveland, Ohi 

Morse, Williams & Co., Phila.. Pa. 


New Prgeens Rawhide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
rapwsere. Gottfried & Hunter, 
» ew 
a -* ¥ Gear Works, Phila- 
delphia, Pa. 


Sawyer Gear Wks., Cleveland, O. 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 
Taylor-Wilson Mfg. Co., McKees- 


ocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 
Walcott & Wood Mach. Too! Co., 
Jackson, Mich. 
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CUTS FASTER 
LASTS LONGER 
SAFER 


Than Other Grinding Wheels. 


Made of pure Corundum, the 
Hardest Material in the Mineral 
Kingdom, the Diamond alone excepted. 
Send for illustrated catalog, with 
practical information on selection, 


care and use of grinding wheels. 





Cortland Corundum Wheel Company, 


Cortland, New York. 





BETHLEHEM HIGH SPEED TOOL STEEL 


Executive men realize the absolute necessity of getting the 
maximum output from their machine tools. 

There are frequent instances where the intelligent use of 
the Bethlehem High Speed Tool Steel more than doubled the 
output of a Machine Shop. 

To facilitate a thorough investigation of a question so vital 
to the Shop’s earning power, the Bethlehem Steel Company is 
prepared to demonstrate the superiority of its High Speed Tool 
| Steel by running a test at the Buyer’s Shop and solicits an 
| opportunity to do so. 





For further information address 


| Home ott, BETHLEHEM STEEL CO., °° *szatenen, 


\ 
| BRANCH OFFICES: New York, 100 Broadway ; Philadelphia, 15th and Chestnut Streets; Pittsburg: 
Keystone Bank Building; Chicago, Fisher Building; San Francisco, James Flood Building. ; 
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Gears, Molded Grinders, Cutter—Continued. Grinding and Polishing Ma- Hammers, Pneumatic —Cont 
Caldwell & Son Co., H. W., Chi-| Wells & Sons Co, F. E.. Green chinery Sampson & Co., Geo. H., Boston, 

cago, Ill. fiel ass. Abrasive Material Co., Philadel- Mass. 

Farrel Fdry. & Mach. Co., Anso- Wilmarth & Morman Co., Grand phia, Pa. S llers & Co., Inc., Wm., Phila- 
nia, Conn. Rapids, Mich. —a Suery Wheel Co., delphia, Pa. 
. m - s’TOV . a. Be } 
Prenkite, Miy. +. Grinders, Cylindrical Barnes Con. W. F. & John, Rock- |Hammers, Power 
Greenwald Co., Il. & EB., Cin., O.| Bath Grinder Co. Fitchburg, ford, Ill. Beaudry & Co., Inc., Boston, Mass. 
Philadelphia Gear Works, Phila- Mass. * Bath Grinder Co. Fitchburg, | Seaeeey & Son, C. C., Syracuse, 
delphia, Pa s a ‘& : a me Mfg. Co., Provi- Mass. 
Taylor-Wilson Mfg. Co., McKees dence, 3 Besly & Co., Chas. H., Chicago, = > Pond Co., New York. 

Rocks, Pa. Heald 4 Co., Worcester, nd | Prentiss Tool & Supply Co., New 
‘ Mass. ‘ , Blount Co., J. G., Everett, Mass. | York. 

Gears, Rawhide Landis Tool Co., Waynesboro, Pa.| Bridgeport Safety Emery Wheel | Scranton & Co., The, New Ha- 
Boston Gee Works, Norfolk as er ae Mach. Co., in 0., Bridgeport, Coan. ieee ven, Conn. 

Downs, a ew be ’ : rownD arpe . Co., Provi- | 
Chicago Raw Hide Mfg. Co., Chi- | Norton Grinding Co., Worcester, uence, R. . s Hammers, Steam 

cago, Ill. Mass. Burke Machry. Co., Cleveland, O. | Bertram .& Sons Co., Ltd., John, 
Earle Gear Mach. Co., Phila., Pa. | Grinders, Disk Cincinnati Electrical Tool Co., Dundas, Ontario, Canada. 
Fawcus Mach. Co., Pittsburg, Pa. Bath _cntatier Co., Fitchburg, Cincinnati, O. | Bethlehem Fdry. & Mach. Co., So. 
Gould & Eberhardt, Newark, N. J. Coates Clipper Mfg. Co., Wor- | Bethlehem, a. 

Grant Gear Works, Boston, Mass. Besly < Co., Chas. H., Chicago, cester, Mass. | Seay & Son, C. C., Syracuse, 
Horsburgh & Scott Co., Cleve- sly" Cosy Wheeler Co., Ampere, > A 

land, O. <. Safety Emery Wheel N. Chambersburg Engineering Co., 
New Process Rawhide Co., Syra- Co., ectengert Conn. winmeite Mach. Co., Prov., R. I. | Chambersburg, Pa. 

cuse, N. Diamond Mach. (o., Prov., R. I.| Gardner Mach. Co., Beloit, Wis. Crescent Forgings Co., Oakmont, 
Nuttall Co., R. D., Pittsburg, Pa. Gardner Machine Co., Beloit, Wis. —- Pratt Co., Greenfield, Pa. 

Vhiladelphia Gear Works, Phila-| Heald Machine Co., Worcester, Erie Foundry Co., Erie, Pa. 
delphia, Pa. Mass. quae Mfg. Co., Prov. :. | Marshall & Huschart Machinery 
Sawyer Gear Works, Cleveland, O.| fill, Clarke & Co., Inc., Boston, Greenfield Mach. Co., Seabee, Co., Chicago, Il. 
Mass. Mass. Niles-Bement-Pond Co., New York. 
Gears, Worm Iroquois Mach. Co., New York. Harrington, Son & Co., Edwin, | Prentiss Tool & Supply Co., New 
Albro-Clem Elevator Co., Phila- | Ransom Mfg. Co., Oshkosh, Wis. Philadelphia, Pa. | York. 

delphia, Pa. Safety Emery Wheel Co., Spring-| Heald Machine Co., Worcester, | Sellers & Co., Inc., Wm., Phila- 
Boston Gear Works, Norfolk field, Mass. delphia 

Downs, Mase. ena Setetenn, Bett Ilisey- Ww olf Mach. Co,, Cincin.. O. | Vandyck Churebil! Co., New York. 
Fawcus Mac o., Pittsburg ’ : Iroquois Mac o., New Yor 
Gould & Eberhardt, Newark, we Heald Machine Co., Worcester, odie Tool Co., Waynesboro, Pa, | Handles, Machine Tool 
Morse, Williams & Co., Phila., va. Mass. Marshall & Huschart Machry. Co., | Cincinnati Ball Crans Co., Cin- 
Nuttall Co., R. D., Pittsburg, Pa Hill, Clarke & Co., Inc., Boston, Chicago, Ill. | _cinnati, O. 

Philadelphia Gear Works, hila- Mass. Newton Mach. Tool Works, Phila- | Whitman & Barnes Mfg. Co., Chi- 

delphia, Pa. Morse Twist Drill & Mach. Co., delphia, Pa. cago, Il 
Taylor-Wilson Mfg. Co., McKees New Bedford, Mass. Niles-Bement-Pond Co., New York. | 

Rocks, Pa. Niles-Bement-Pond Co., New York.| Northern Electrical Mfg. Co., | Hangers, Shafting 
Van Dorn & Dutton, Cleveland, 0. | Sellers & Co., Inc., Wm., Phila ciation, Wis. er, M | Link-Belt Co., Philadel nla, Pa. 

, Norton Co., Worcester, Mass. | Wood’s Sons Co., Cham- 
Generating Sets Standa rd Tool Co., Cleveland, 0. Norton Grinding Co., Worcester, | berebure, Pa. 


Burke Electric Co., Erie, Pa. 
Crocker Wheeer Co., Ampere, 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 
Jis 
Ridgway 

Ridgway, Pa 
Sprague fiectric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Triumph Elec. Co., Cincinnati, O. 


Dynamo & Engine Co., 


Generators, Gas 

American Gas Furnace Co., New 
York 

Gibs 

Standard Gauge Steel Co., 
Beaver Falls, Pa. 

Graphite 

Dixon Jos., Jersey 


Crucible Co., 
J 


cre, B. 4 
Obermayer Co., S., Cincinnati, O. 


Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety Emery Wheel Co., Spring- 


field, Ohio. 


Grinders, Center 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cin., O. 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Bath Grinder Co., Fitchburg, 
Mass 

Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Coe - Wheeler Co., 


New York. 


Ampere, 


Garvin Machine Co., 


Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Heels Machine Co., Worcester, 


ass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
ork. 
Rivett-Dock Co., Boston, Mass, 





Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Internal 


Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Landis Tool Co., Waynesboro, Pa. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Wells & Sons Co., F. E., Green- 
field, Mass. 

Grinders, Portable 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates — Mfg. Co., Worces- 
ter, 

Hisey- Wolf Mach. Co., Cincin., 9. 


U. 8. Electrical Tool Co., Cin., O 


Grinders, Saw 
Tindel-Morris Co., 


Grinders, Tool 
Armatvens Bros. Tool Co., Chi- 
cago, Ill. 


Eddystone, Pa. 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath irinder Co., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 


Bridgeport Safety Emery Wheel 
Co., ry nay Conn 
Brown ye Mfg. Co., Provi- 


dence, R. 
Cincinnati Tool Co., 
Prov., R. I. 


Cincinnati, 
Diamond Mach, Co., 

Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 


Blectrical 


Gisholt Mach. Co., 


jrant Mfg. & Mach. Co., Bridge- 
port, Conn 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Machine Co., Worcester, 
Mass. 

=< Clarke & Co., Inc., Boston, 
Mas 


Hisey- Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Way nesboro, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rivett Lathe Mfg. Co., Boston, 


Mass. 
Some Emery Wheel Co., Spring- 
Inc., Wm., Phila- 


., Cleveland, 0. | 

Uv. 8. i, om Tool Co., Cincin- 
nat 

Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. 
Wilmarth & Morman Co., Grand 

Rapids, Mich. 


Co., Hartford, Si] 1 


Mass. 
— Tool & Supply Co., New 


or 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 


eld, O. 
Standard Tool Co., Cleveland, O 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 
Mass. 
Wells Sons Co., F. E., Greenfield, 
Mass. 


Grinding Wheels 


Adams Co., Dubuque, Iowa. 

American Emery Wheel 
l’rovidence, R. I. 

Builders Iron Foundry, 
dence, 

Carborundum “Co., Niagara Falls, 


Wheel Co., Cort- | 


Diamond Mach. Co., Prov., R. I. 
~~~ Corundum Wheel Co., 


htwood, Mass. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
like Mfg. Co., Pike, N. H. 
Safety Emery Wheel Co., Spring- 
field, O. 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 


Athol Machine Co., Athol, Mass. 
Cleveland Stone Co., The, Cleve- 


Co., 


Provi- 


Cortland Cy. 
land, 


land, O. 
Niles-Bement-Pond Co., New York. 
Pike Mfg. Co., Pike, N. H. 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 
Pratt & Whitney Co., Hartford, 
Conn. 


Hammers, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., BE. W., Brooklz. i me 

i ag A & Son, C. y 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New 
ven, Conn. 

Niles-Bement-Pond Co., New York. 

rents Tool & Supply Co., New 

or 

Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 


Hammers, Pneumatic 
| Chicago Pneumatic Tool Co., Chi- 


cago, Ill. 
Chisholm & Moore Mfg. Co., 
Re 1 
~ Rand Co., New York. 


s-Bement-Pond Co., New York. 


racuse, | 


Ha- | 


Heaters, Feed Water 
Sturtevant Co., B. F., Hyde Park, 


| Mass. 
| Heating and Ventilating 
| Apparatus 


Buffalo Forge Co., pS. N. Y. 
a gna Co., B. F , Hyde Park, 
ass. 


Heating Machines 
Aqpeteen Gas Furnace Co., New 


Caleage Flexible Shaft Co., Chi- 
cago, 


Hobbing Machines. Worm 


| Gould & Eberhardt, Newark, N. J. 
| Grant-Lees Mach. Co., Cleveland, 


Ohio 

Pratt 7 Whitney Co., Hartford, 

| Conn. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Machinery 
Cleveland, O. 

Case Mfg. Co., Columbus, O. 

Caldwell x Son Co., H. W., Chi- 
cago, 

cleveland Seine & Car Co., Wick- 


Jeffre ne © ., Columbus, — 

Link-Belt Co., Phitladelphia, 

Main Belting Co., Phila., Pee 

Niles-Bement-Pond Go. New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Co., 


Hoists, Electric 


C & C Electric Co., New .ork. 


Case Mfg. Co., Columbus, Ohio. 
Coeaee I ‘oe Tool Co., Chi- 
cago, 


Cleveland, Reese & Car Co., Wick- 
liffe, O. 


Crocker - Wheeler Co., Ampere, 


N. J. 
| Conte & Co. Mfg. Co., St. Louls, 
Mo. 
General Electric Co., New York. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Niles-Bement-Pond Co., New York. 
| Northern Engineering "Works, De- 
troit, Mich. 
- Electric Co., New York. 


Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

| Case Mfg. Co., Columbus, O. 
Chisholm & Moore Mfg. Co., 
ee oO. 


ington, Son & Co., Edwin, 
He niledeiphia. Pa. 
Hobbs, Clinton B., Boston, Mass. 
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piral Gearing by the Hindley 
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Process 


The Hindley Principle Extended to Cover Gears of Low 


Speed Ratio with Large Increase in Area of Contact 





EDITORIAL CORRESPONDENCE 


essential difference between worm 


The 
gearing and spiral gearing lies primarily 
ir. their method of manufacture. A worm 
is commonly cut in the lathe and a worm 


wheel is commonly hobbed, whereas both 


members of a pair of spiral gears are cut 


Is of steep pitch, the pitch being com 


monly so steep that each tooth makes but 
turn around 
worms the 


sma!l that 


small part of a complet 


the gear, whereas with steep 


ness of the pitch is so each 


thread commonly encircles the worm sev 


in the milling machine. Most worms have eral times The analogy between the 
a moderate pitch and under these circum worm and the corresponding spiral gear 

















FIG. I HINDLEY 


stances it is easy to make them in a lathe, 
if the worm 
threads As the 


pitch angle, is increased, the 


especially has but one or at 


most but few pitch, and 


with it the 


number of threads is also ancreased, and 


the time comes when, partly be 


soon 


cause of the difficulty of cutting steep 


pitch screws in the lathe and partly be 


cause that machine provides no means for 


ccurately dividing the pitch by the num 
becomes unsuitable for 


Under thes 


ber of threads, it 


circumstan 


making worms 
ces the work is transferred to milling 
machine, and the result 1s a spiral gear 


ANALOGY BETWEEN WorM GEARS AND 
SPIRA (,; ' 
Phe ogy between tl worm wheel 
nd the corresponding spiral gear is ob 
vious at a glance, as they do not differ 
widely in appearance; but the analogy 


hetween the worm and the corresponding 


{ 
spiral gear is less obvious and may easily 
be overlooked entire ly Vhe spiral gear 


which corresponds with the worm is, how 


ever, nothing else than a worm with many 


SPIRAI 


GEARS 


becomes still more obscure when, as 1 
many cases, the gear becomes of consid 
erable size and may even be larger than 
its mate, whereas the reverse 1s always 
true with worms 

While the analogy between the worm 
wheel and the corresponding spiral gear 
is more obvious in appearance than that 


between the other gear and the worm, the 


difference is really greatest in the case 


to be With 


properly shaped cutters there is no reason 


in which it appears least 


why the shape of the teeth of the driving 


the same 
the 


should not be 
lathe, 


member, or worm, 


in the whereas 


as though cut 
teeth of the necessarily 


a hob 


while in a geometri 


other year’ are 


quite different from those cut with 


The net result is that 


cal sense there ts no difference in the 
action betwee worm and its gear and 
that between a pair of spiral gears, there 
is in a mechanical sense a wide differ 
ence The cutting of a worm gear by 
means of a hob, which is essentially a du 
plicate of the worm, results in a close 


ind kind of which is im 


ness qt ntact 

possible with spiral gears. Just what the 
contact between a worm and worm wheel 
is has been the subject of much dispute, 
but it is at least clear that the contact 
between the teeth of a pair of spiral gears 
is pomt contact only, and that it Is very 
much less intimate than that between the 


teeth of a worm and its mating gear 
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IMPROVEMENT OF CONTACT GREATER IN 
SPIRAL THAN IN Worm GEARS 
The Hindley worm gears made by 
Morse, Williams & Co. are familiar to our 
readers, and the object of this article is 


to point out an extension by them to spiral 
gears of the Hindley method of making 
worm gears. The result is a contact be 
tween the two gears of a pair which 1s 


exactly the same as that existing in a 
Hindley worm and gear, and because the 
area of contact in spiral gears of the usual 
construction is much smaller than in worm 
gears of the usual construction, it follows 
tained in the 


that the increased area ol 
Hindley as compared with the common 
spiral gears is much greater than that 
obtained in the Hindley ompared with 


the common form of worm gears 
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cutter head and the member correspond 
ing to the worm gear with a hob, al- 
though at the low speed ratios employed 
the hobs assume most curious and almost 


unrecognizable forms 


EXAMPLES OF THE NEW GEARS 


The accompanying illustrations show 
some interesting examples of the new 
gears. Fig. 1 shows a gear employed in the 
new dynamometer car of the Pennsylva 
nia Railroad [he speed ratio is 
1 to 1. Fig. 2 shows in two views gears 


f 2 to 1, and the fact that 


with a ratio ¢ 
these gears differ from Hindley worms 
only in degree is much more obvious in 
this figure than in Fig. 1. The concave 


form of tooth which is characteristic of 

















FIG. 3. HINDLEY PIRAL GEARS RATIO I TO I 


With the Hindley principle applied to 
spiral gears, all distinction between worm 
and spiral gears, except one of degree, 
disappears and the distinction in name as 
now used by Morse, Williams & Co. is 
based entirely on this difference of de 
gree The increase of pitch in the driv 
ing member, beyond what can be pro 
duced in the lathe, is made in order to 
obtain a smaller speed ratio than is pos- 
sible with worm gearing, and the distinc- 
tion in name is based upon an arbitrary 
division in the ratio—those gears in which 
the ratio is above 10 being called worm 
gears and those in which the ratio is less 
than 10 being called spiral gears 

The new gears are cut essentially as are 
Hindley worm gears—the member cor 


responding to the worm with a revolving 


hobbed gears is apparent at a glance, and 
it requires no great stretch of the imagi 
ation to recognize that the lower or driving 
member is a worm of many threads and 
steep pitch. Fig. 3 shows in two views 
another and larger example, in which 
again the ratio of speed is I to l 

[he gears shown in Fig. 1 have been 
tested for efficiency, and when carrying 
5'2 horse-power gave an efficiency of 87 
per cent.; when carrying 8% horse-power, 
78 per cent. The wheel has a pitch diam- 
eter of 9 5/32 inches, with 20 teeth of 
I 16 inches pitch, the worm having the 
same pitch diameter with 20 threads of 
2834 lead 


The gears shown in Fig. 2 are of 30-35 


/ 


carbon steel and are hardened. The wheel 


has a pitch diameter of 8.355 inches, with 
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28 teeth of 15/16 inch pitch. The worm 
has a pitch diameter of 8.8325 inches with 
14 threads of 13% inches lead. 


F. A. H. 





Some Old Turbine Water Wheels 


By Lewis F. Moopy 


While taking a vacation ramble last 
summer. the writer “discovered” an old 
mill at Scantic, near East Windsor, Conn., 
which on examination was found to con 
tain some wooden water wheels of the 
turbine type. While this type of water 
wheel may not have been extremely rare 
in early times in New England, still we 
are accustomed to think of the méddern 
turbine as the product entirely of Euro- 
pean science, and to imagine that its intro- 
duction and development in America are 
of comparatively recent date. There is 
ample justification, however, for consid- 
ering the present turbine to be a develop 
ment of the primitive “tub” wheels, such 
as those about to be described. 

The mill in question is an old frame 
building now standing silent and deserted, 
except for the ducks which occasionally 
visit the placid waters of the tail-race 
The mill in its active days utilized a fall 
of about five feet created in the Scantic 
river (which is littlke more than a creek) 
by a log dam of crib construction. 

Among the ruins of the interior of the 
mill are the turbine wheels. There are 
three wheels, all with vertical shafts, which 
once drove the millstones and other ma- 
chinery through various systems of trans 
mission, ranging from cast gearing to 
worm gears carved out of solid wooden 
blocks, and including manila-rope drives, 
cotton belts running on solid wooden pul- 
leys, and wooden pin-gearing. 

The casings of the three ~wheels con 
sist of cylinders set eccentric with the 
turbine shafts and formed of wooden 
staves placed vertically. The sides of the 
casings are continuous with the rectangu 
lar intakes, which are sluices, open at the 
top, and set off the center lines of the 
casings. Each casing has a wooden bot- 
tom, in which a round hole is cut for the 
wheel. The top is open and the sides ex 
tend above the head-water level. <A 
wooden gate in the intake sluice regu 
lates the admission of water to the wheel 
Two of the wheels consist of large wooden 
hubs with curved cast-iron vanes bolted 
around them, and iron rings surrounding 
these, forming true “Jonval” runners 
[he hole in the bottom of the casing is 
of the same diameter as the outside of the 
runner 

There are no guide vanes of any kind 
on any of the wheels, the “volute” casings 
evidently having been considered sufh- 
cient to give the water the proper whir! 
ing motion before it entered the runners 
One wheel has an iron shaft; two of the 
wheels have cast-iron bevel gears; with 
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the exception of the wheel vanes men- 
tioned, everything else is of wood—the 
shafts of two of the wheels, the counter- 
shafts and pin-gearing, and the wheel 


vanes of the third 


runne! 

e€ writer was informed by one of the 
oldest residents of the locality that two 
of the wheels are “new,” having been re 
built only about 50 years ago, but that the 
third is probably as old as the mill. In 
this turbine the hole in the bottom of the 
casing 1 ‘entric with the outside as in 
the other wheels, but is smaller than the 


circumference of the runner blades, which 








are simply wooden paddles, six in num 
ber, designed to revolve in the space 
ibove the ttom of the casing Che cir 
cumferen t the paddles nearly touches 
the w ot the casing at the narrowest 
part he paddles are perfectly flat, and 
are faster ti hexagonal enlargement 
of the shaft he accompanying illustra 
tion | Vs rrangement ot ne o!1 tl e 
Ss 1¢ d W er 
ettective ¢ y 

\ 

\ 

\\ 

\ 

| 

| ' 4 

“te] } 
ad Elevation 

EAST WINDSOR, CONN 
ski disp yed In the constructio1 f these 
wheels led the writer to look p the his 


tory of the mill and to add the following 
extracts from the manuscript of a “His 
tory of East Windsor,” by Lemuel Stough 


ton, now in possession of his family. 


OsBORNE’S MILI 


Moses Osborne was one much re- 
spected by his acquaintances and ran the 
saw and grist mill from my earliest recol 
lection to his death, the date of which I 
cannot now name His mill during his 
life was a place of much business, a large 
amount of sawing and grain grinding 
Besides an extensive common custom, a 
good deal was done for the Warehouse 
Point distilleries, and the water of Scantic 
was kept at turning wheels pretty cor 
stantly all the year round. It then had no 
equal anywhere near, though in later 
years a mill on Broad brook has taken the 
custom of that region But for water 
power its equal is not now in this region 


It was first built in 1728 and Ji 


} Ider 


ph Harper was the master builde 


AMERICAN 


In addition tot 
at this mill, 
loft by Mr 


rolls were 


ning wheel 


toward cl 


women and 


“Then 


Rockville Ss 


must go 
ready for 


, 
talloress 


. . ’ 
family appare 


nd cottol 
has made 
ountry 
Phi 
torica 
tin i 


Size Differences of Bolts 
‘V" and Standard 
Threads 


Nuts for 


MOORE'S 


nread = ({ 
t giver 
d it wi 


to Dry Bro 


le Dusiness above 


‘arding was done in the 


} 


irme and the long, 
oduced for the family 
of the first proc 


aking for men and 


z- 
= 


en the t 1 
nce il a t o! the 
e factor nd wool 
mi » be built 

e great c] oC 

‘ t he 

nm accoul i 

ity t 


OF SIZE DIFFE 


S11 


ip | Zand 


S pipe 


pil .] 


by Pitch D 
standard threads take 
thread 1.732 divided 


r standard thread 


ta glian the 
y bolt id 

thread (nut 

regar¢ 5 

i iving a t 


MACHINIST 





bored. Hav- 


e of the nut, add the difference 


This difference 


for both bolt and 
of il inch In 


writer has seen this 


on the Stand 


a givel (stand 


riVeT numbe r of 


e only; e.g., 

) threads; 

there being no 

thread, which 
d. The fur 

wn when 

dimensions for 
ly given in deci 


ie mechanic 1s 


he will not take 


tion of an inch 


! the hole 

re | . it ch 
a | 

table 1s tor 


lifference is to 
vill be found 
t ide 
thematical-in- 
tther establish 
ul ther than 


ire used 


nmends making the 


ize as to allow 


FOR \ AND 


itl) j i 

{ ~ 
i 
’ 

_ i 

“ 4 

“ 

“ ‘4 
i" i 
i 
/ te 


id, the differ- 
one eighth ) 


wding of the 


d to be \ y 
wa e (wn ch 








602 


AMERICAN MACHINIST 


May 16, 1907. 


Calculations Respecting Epicyclic Wheel Trains 


Derivation of Formulas for Several Usual Types, and Extension of 
the Method of Analysis to a Somewhat Complex Epicyclic Train 





BY FRANCIS J. 


7 


which is really 


s 
I 


revolves around 
the center of the one with which it is in 
contact, has receive 1 considerable atten 
tion of late, and one notices its use in 
several directions. We will therefore look 


into some of the calculations respecting it, 


leading from the simpler to the more com 
plex. 
SIMPLE Pair oF GEARS IN FIXED BEARINGS 


Example 1 
If in Fig. 1 RK and N are two gears in 
mesh, r and n being their respective num 
bers of teeth, their bearings being fixed, 
then 
Velocity of driveN gear \ ; 


Velocity of driveR gear R nN 
or, N’s velocity R’s 3 elocity “ 
lt, however, R revolve in a positive direc 


tion, m must revolve in the opposite, that 
t 


is, In a negative direction 


; , , 

*, Nes velocity R’s velocity (1) 
: - 

In all these calculations it is essential 


that great care be taken in order to obtain 
the correct sign of the resulting velocity 
GEARS IN FIXED BEARINGS, WITH AN IDLER 
Example 11. 

\n intermediate gear / is placed in con- 
tact with both N and R, Fig. 2. The effect 
will be that of giving NV motion in the 


same direction as Rk 


N’s velo. it\ R’s veloe ity . (2) 
n 
SIMPLE) Epicyciic TRAIN 
Example [11 
Two gears, F and N, are in mesh, the 
centers of which are on the arm FR, which 


1s capable of rev ving around the centet 
of / It is required to find the velocity 


ratio bet 


ween RK and N when &# revolves 
around the fixed gear ’; Fig. 3 shows the 
arrangement The gear \.is subject to 
two motions due to the following two 
conditions: 

a. The fact of its he ng xed to the arm 


R 


b. The fact that it is in contact with the 


gear F 
We will therefore in the first place sup 

pose that they are not in gear, and that 
V cannot rotate on the arm R Then if 
R makes one revolution around F it is ob 
vious that .V must also make one revolu- 
tion around Fas in Fig. 4 

V's city, duc condition a,= 

R’s velocity 
the dire mn being th s n s R's 


Secondly, if instead of R making one 


revolution around F in a + direction, we 
cause F to make one in the opposite, that 
is, negative direction, we shall have exact 
ly the same effect. Therefore place F and 


\V in mesh, and fix the arm R, as in Fig. 5 


Then 13 & makes 1 revolution, .V 
. f 
will make + revolutions. (Accord 
a= 
ng to Equation 1.) 
But I ot fe - J ot R 


revolution of R revolutions 
or \’s velocity, due to condition b : 
. n 
R's jelo ity 
By addition we obtain the total im 
pulses given to .\, that is: 


V's velocity R's velocity + R's 
velocity 
. f 
= R's vel ity (1 + ). 3) 
picycLtic TRAIN WITH AN IDLER 
Example IV 
If an intermediate gear /] be inserted be 
tween F and NV, as in Fig. 6, we have a 
similar case to the above, but the inter 
mediate gear has the effect of changing 
the direction of revolution of N (Equa 
tion 2), due to its contact with F through 


| 


\’s velocity R’s velocity 
f f 
ies 1) 
It will be seen that if n, N will not 


have any motion of rotation at all; and it 
will have a positive one if f<m and nega; 
tive if f >m. Thus by the adjustment of 
f and m one can obtain great reduction in 
speed by means of few moving parts 
SIMPLE Epicyciic TRAIN WITH INTERNAI 
(GEAR 

Example | 

Instead of the driven gear N being ex 
ternal, it might have been internal, as 
shown in Fig. 7 The effect will be the 
same as inserting an intermediate gear in 
Example III, giving the same result as 
Case IV, namely 


V’s velocity R's velocity 


Che tinal alirection is always +. 


INTERNAL GEAR Epicyctic TRAIN WITH 


INTERMEDIATE GEAR 
Example I] 


Fig. 8 shows a still further modifica 


BOSTOCK 


tion of this condition, J being an interme- 
diate géar. The result is: 

N’s velocity = R’s velocity 

f 
(x + ) (6) 
n 
Tue SAME TRAIN WITH THE INTERNAL 
GEAR DrRIVING 
Example V1. 

With the above type, one often arranges 
the outer internal gear to be the driver, 
imparting motion to the arm carrying the 
intermediate gear. See Fig. 9 

We have seen by Equation 6 that: 

N’s 


a 


Z elocity (driven) I 


k’s velocity (driver) 1+ 


‘ 


, »» f 
N’s velocity R's velocity = (: — 


R’s velocity X (5) 


The latter two examples constitute what 
known as the “Sun and Planet” gear, 
which is largely used in many mechan- 
isms. All the above examples show “sim- 


hey can be compounded 


ple” gearing, but 
with great advantage 

ComMpouNbep GEARS IN FIXED BEARINGS 
Example J 111 

Gears compounded together are shown 
in Figs. 10 and 11, 11 being a diagram of 
10. One repeats the well known rule that: 


l’clocity of driven gear 


lelocity of driver gear 
__ Product of number of teeth of driver gears 
Product of number of teeth of driven gears 
x mm 
xn ( 
The direction is the same as N’s name- 


or, N’s velocity = R’s velocity X 8) 


Comrounp Epicyciic Train, WitTHout 
INTERNAL GEAR 


I:wxample 1X. 

We will now arrange to fix one of the 
gears , and by means of the arm RF re- 
volve the others around it, thereby caus- 
ing \ to revolve as shown in Figs. 12 
and 13 As before, we will assume the 
gears M and S to be out of mesh, so that 
when the arm R, carrying with it the gear 
V. makes one revolution around F, N 
must also make one revolution relatively 


» | Also when they are in mesh, the 

-m R being fixed and F makes one revo 

tion in a negative direction (see Fig. 
; fm 


13), \ will make — revolutions 


wei 
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rest F, causing it to lower into correct 
position against the small portion of the 


back 
allowing the back 


the draw the rod 


when the tools recede, 


work; springs 


rest to rise again 


The tool holder is slotted so the tools 
will just fit nicely, having the screws H 
to set and back the tools. The screws 7 


are to hold the tools down firmly 





Offset Cylinders in Gasolene 
Engines 


By E. J. BARTLETT 


The modern quiet running, high-speed 
gasolene engine as applied to automobile 
service is the result of considerable study 
and experimentation, and on the whole is 

credit to the industry. Although auto- 


mobile engines at the present time are 
uniformly satisfactory, the details and re- 
finements in their design are still under 
One of the latest 
to receive considerable attention 
the 
of the crank-shaft, or some simi- 
the 


side thrust on the piston is made approxi- 


going improvements 
features 
is offsetting center of 
that 


lar construction, whereby 


the cy linder 
trom 
objectional 


mately uniform during the widely varying 
pressures on the piston as it performs the 
different strokes 

This 


prominent 


least 
automobile 


idea is not new, as at one 


American manu- 


facturer has actively advocated and prac 


ticed this construction for several years 
\lthough good, the idea did not “catch 
on” to any great extent until last season, 


when some dozen or more American man- 
ufacturers adopted this construction. Sev- 
eral more are said to be incorporating it 
in their next season’s designs. 

Some designers accomplish their purpose 
by offsetting the wrist-pin in the piston, 
but the usual method is to offset the cylin- 
cer a certain percentage of the stroke. Some 
argue that 
not worth while, as it makes the engine 
but this objection, if it 
may be so called, is slight; and inasmuch 


designers this construction is 


unsymmetrical, 


as there are several real advantages to be 


attamed, it will undoubtedly be adopted to 


quite an extent as .the refining of the 
gasolene engine goes on. A _ technical 
discussion will best bring out the points 
to be considered 
CHe VARYING CONDITIONS 

At the start it may be said that there 
are sO many conditions influencing the 
operation of a gasolene engine, such as 


the timing of the spark, fuel, valve timing, 
etc., which are variable to quite an ex 
tent, that the designer cannot hope satis 
factorily to fulfil them all; and, like many 


other engineering problems, a fair com- 
promise for a given set of conditions is 
all he can hope to attain. He should there- 
fore meet the average running conditions 
will be 


of his engine, as explained later. 
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Since the exigencies of the case m re- 
gard to length of engine and construc- 
tional costs, prohibit, or at least make 
impractical, the use of a crosshead, the 
piston must combine the strictly piston 
feature of holding the packing rings with 


that of the crosshead guiding feature. 
For these reasons the piston length must 
be sufficient to keep the variable side 


thrust, due to the angularity of the con- 
necting rod, down to a practical pressure 
per square inch of projected area. If ex- 
cessive pressure does occur the engine will 
be noisy and knock when the direction of 
the pressure is reversed. It will also re- 
sult in leakage, since the piston rings can- 
1:0t pack an oval cylinder. In the case of 
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on the relation of the expanding line of 
the indicator card, the connecting-rod 
length and the throw of the crank, for 
every individual case. 

To simplify the discussion we 
safely neglect the variable and somewhat 
uncertain inertia effect, as it opposes the 
Also, for four- 


cycle engines, the compression and ex- 


may 


pressure on the piston. 


plosion strokes only need be considered, 
since they act under the greatest pres- 
sures and at opposite angles of the con- 
necting-rod. 


How Ir Works Out 


For a concrete example assume an en- 
gine with a 4'-inch stroke, a connecting- 


a horizontal engine the weight of the rod 9 inches long, and operating under 
piston, wrist-pin and part of the connect- average conditions as represented by the 
ing rod will also add a constant down- indicator diagram shown in Fig. 1. The 
ward pressure. On the other hand, the formula p=/ tan. @ may then be ap- 
piston must be as light as is practical, plied to different points in the stroke, or 
Cc 
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DIAGRAM SHOWING SIDE THRUST Ol 


owing to the strains on the bearings due 


tc its inertia. It must also be short, to 


the the 
therefore advisable to make the side pres- 


reduce length of engine It is 


sure of the piston as uniform as possible 


throughout the entire cycle of operation. 
SIDE PISTON 


[HE [HRUST OF 


[he maximum side thrust of the piston 
per square inch of piston area is given by 
the formula 


the maximum value of 


p= where P is the explosive 
pressure per square inch on the piston 
and « the angle between the connecting- 
cylinder. 


the 


rod and the axis of the 


lhe 


large st 


center 
tan. @ 1s 
the crank 
at this point the pressure P is 


value of evidently 


when angle is 90 de 


grees, but 


greatly reduced, as seen by the indicator 
diagram in Fig. 1 The maximum side 
thrust of the piston then occurs some- 


where between this point and the end of 
the stroke, the exact location depending 


PISTON 


IN GASOLENE-ENGINE CYLINDERS 


what is perhaps plainer, the side thrust of 
the piston at any point may be graphically 
determined by applying the rule of the 
parallelogram of forces. 

In the diagram shown, the curve BC A 
represents the variations in pressure dur- 
ing the explosion or, power stroke, and 
the curve 4 B represents the same for the 
stroke It is 
matter to plot the curve representing the 
side thrust of the 
stroke, 
only on the 


compression now an easy 


piston during any 


the accuracy of which depends 
scale and care used in plot 
ting it, or calculating the values if the 
formula is used. 

\ssume the wrist pin to be at the point 
\ in the stroke, we find the position of 
the connecting-rod by taking N as a center 
and intersecting the crank-pin circle with 
a radius equal to the length of the con- 
necting-rod 3y laying off N M equal to 
D F, which represents the explosion pres- 


sure at this point in the stroke, we may 


























May 16, 1907. 


NO by 


shown 


determine the length of the line 
completing the parallelogram as 
The point O is one point in the curve 
representing the side thrust. In the same 
manner any number of other points may 
the 


the 


be found, thus determining curve 


G @] H 
but opposite, for a given position of the 


Since the angle « is same 


piston during the compression and power 
the DE, the 
compression pressure for this point in the 


strokes, line representing 
stroke, may be applied to the point .V in 
the same manner as DF, but its compo 
nent taken on the opposite side of the 
axis of the piston. The same method may 
be followed for the other points selected 
ir the stroke and the results plotted, giv- 
ing the curve G/JH. These two side- 
thrust curves show that the 
side pressure occurs during the explosion 


maximum 


stroke and when the piston has traveled 
some 15 per cent. of its stroke; also that 
it is unequal during the two strokes, as 
would be expected. 
EVENING UP THE PRESSURE 

As previously explained, this inequality 
is what we wish to avoid. This can be ac 
complished by offsetting the center of th: 


cylinder from that of the crank-shaft so 


that the angle of the connecting-rod is 
unequal during the two strokes, the 
smaller compression pressure acting 


and the large 
the 


through the greater angle 


explosion pressure acting through 


lesser angle, thus, to an extent, equalizing 
the side thrust through a greater or lesser 
component of the forces 

he exact amount of this offset depends 


m the diagram taken as representing the 
average running conditions of the engine, 
but in practice from 15 to 25 per cent. of 


the stroke is the usual figure Anywhere 


within these limits is probably near 
enough, owing to the variations in the 
working of the engine. 

Fig. 2 shows approximately the same 
conditions as Fig. 1, with .the exception 


that the cylinder is offset 20 per cent. of 


the 


+ 


the stroke, or 


l inch Plotting 
thrust curves by the same method as pre- 


0.90 


viously outlined shows several interesting 


results. The side thrusts during the two 


strokes are very nearly equal, as are the 


areas’ of the thrust curves; the maximum 
is decreased, thus relieving to quite 


the studs secur 


thrust 


an extent the stresses on 
ng the cylinder to its base. The points P 


where the side thrust changes 
to the other 


and QO show 


from one side of the cylinder 


Another feature incident to this design 


is the stroke being a little longer than the 
diameter of the crank circle, this varia 
tion increasing with the offset of the cyl 
inder For this reason the diagram in 
Fig. 1 does not exactly apply to Fig. 2 
but they are shown together for conven 
ience. 

Hepes Four-cycLe ENGINES Most 

The offset cylinder construction is of 


more advantage for four-cvcle engines 


than hecause the former, 


for two-cycle, 
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when throttled down, develops consider 
able vacuum, resulting in a low 
and 
pressure on the piston. 


compres 


corresponding low explosion 
But if the throttle 
is open, a corresponding high compres- 


thus 


sion 


sion and explosion pressure result, 
maintaining an approximately constant re 
For 


ditions are quite different, as the exhaust 


lation a two-cycle engine the con 


ports are uncovered by the piston; so lit 
The compression 


tle vacuum is possible 


pressure is therefore nearly constant 


whether air ry muxture is com- 
pressed, but the explosion pressures vary 


Since the whole idea is to equal- 


being 


widely. 
ize the side pressure of the piston it is 
important that the average indicator dia- 
gram be used in determining the offset for 
two-cycle engines, and it may just as well 
be used for four-cycle engines 





A Shop System for Repair 
Work 


By A. M. Bitiovus 
\ few years ago I was in the locomo 
tive industry, and before leaving this 


branch of engineering I took a job in the 
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for the order and the op- 
the work 
As soon as the or 


shown, one being 
for the 
and remarks about it 


posite side progress of 
ders were entered it was my duty to see 
the assistant or chief draftsman about the 
the If they 
remark down so as to 


issuing of drawings were 
new ones | put that 
know approximately when they would be 
in the shops case of the drawings 
being in good con 
the 


number and the particulars written in the 


already existing and 


dition, they were stenciled to order 


schedule for the use of foremen and work 


men 


\s soon as each drawing was issued 


to the shop-plan office the date was noted 


in my book. From the class of work on 
the drawings | could tell which of the 
foremen it should be sent to. If there 
were any castings on, it was sent first to 
the pattern shop for the pattern to be pre 
pared and issued with an order to the 


[he 


by the foundry was noted 


foundry date of receipt of pattern 


The next interview was with the forge 
foreman, to have a promised date for the 
forging, which was also ertered 

\s soon as the castings were fettled and 
the forgings were ready, they were de 


spatched to their respective machine shops, 


works, which consisted of controlling al the finishing being left in the foreman’s 
ORDER DATI PROGRESS 
FOR \. M. Railway Co ar ig “hate . a — Re MARKS 
No. 2760 Cyls. cast 4-146 
One pair «cf cylinders complete Cyls. 10-146 11-1405 Cyls. bored 7-246 
with pistons, piston rods, covers Pistons 
giands, packing, slide valves and and Pistons and covers cast 
spindles covers 14-1408 
pindies 10-1-083 11-10 
. Machining 16-1-05 
Holes for bolting t> frames to be yajves and 
drilled small, crosshead ends of glands 
piston rods and link ends of valve 11-1-1K3 11-1-4%3 Valves and giants cont , 
5-108 
spindles to be left with allowance Valve 
for machining to suit existing en-| Spindles 
gine parts and piston Spindles and rods forged 
rods 1R-1-4K5 
DATE OF DELIVERY 11-1-(K Machined 25-1-08 
INSPECTOR Packing 
11-14k3 1 ] 4h , a“ 
CUSTOMER'S ADDRESS 
Keady for inspection 
CARRIAGI IR-DAKS 
— moi — 
PAID. FORWARD 
rwO PAGES SHOWN TOGETHER 
the duplicate work [his position was care to have them ready to be passed by 
made necessary on account of the large me a few days before the date of inspec 
amount of duplicate work which was tion arranged for with the customer's in 
manufactured, and | had charge also of  spector lhe w if satisfactory, was 
the supervision of the alterations and then sent down t finished stores t 
maintenance of the machine tools and of await fin nspect when this had 
the plant generally taken plac ercial office was 
[he system which was employed for notified, so as t rrange for cartage 
keeping the work well under observation — rail transportation case might 1 
was very satisfactory and about as fo quir 
lows [he works manager's book .was an ex 
There were two order books (pocket act duplicate of mine and was entered up 
size, about 7x4 inches), one of which was each morning and delivered to him di 
kept by the works manager and the other rectly afterward, so that he could, when 
by myself. They were forwarded to the attending to the correspondence, tell at 


commercial office every morning about 11 
o'clock to have all the new orders entered 


Samples of two pages in the book are 


the state of progress of all the de 


mce 


tails of any order 


The repairs and alterations were treated 











yO 
in exactly the sani Way and all put 
through to their respective order num 
bers, so that it was easy to trace out 


very 
any machine and obtain particulars as to 


the cost of up-keep of that particular tool 


The foreman or foremen concerned in the 
various kinds of work on each order had 
a descriptive instruction § sheet sent 
through to them, which was filed away 
for their own convenience and_ then 
crossed off when completed 

This job was O. K., when we were 
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Interesting Tools Used in the 
New Works of the Societe 
Francaise de Construc- 
tions Mechaniques 


RAMAKERS 


[his company has recently enlarged its 
of interesting 
this of 


plant and has a number 


teols not usually found in class 








PORTABLE ELECTRIC DRILLS 


STRUCTURAL WORK 


ON 


TRACKS FOR 


PORTABLE 
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of portable drills, one of which is shown 
in Fig. 1. 

In Fig. 2 is rather a peculiar notion of 
mounting a portable milling machine on 
the end of a lathe bed. The bed, rack for 
obtaining feed of milling head and other 


details are shown quite clearly in this 
view 
Figs. 3 and 4 show two interesting 


used in connection with the drill- 
similar work on _ locomotive 
The fitting stage shown in Fig 


details 
ing and 


boilers 





MILLING MACHINE MOUNTED 


ON LATHE BED 




















Fit 3 ASSEMBLING STAGE AND 
short of engine orders. Then the fore 
men were only too pleased to have the 
work; but when they were busy, it took 
deal of hustling to keep all the orders up 
to di ite 

While on this job I came in daily con 
tact with the different inspectors, the re 


markable contrast between them being of 
very great interest Those who knew 
least were naturally of the greatest in 
convenience on account of not being able 


whether the slightest deviation 


tell 


from the drawing was of any importance 





PORTABLE DRILLS FIG 
rl The work is building of bridges 
nd structural iron, locomotives, boilers 
motors, ete. and the new plant covers 
| 16 cres of the 20 acres owned 
\] uf 2000 men are empl ved 
lhe company has gone into the idea 


having portable tools to a very large ex 
tent, and in the bridge and framework 
shop are six hydraulic riveters with 
rivet-heating furnaces portable and 
traveling to the work on tracks, so as to 
erve distance of about 10 feet 

In this same department are a number 


4 


PORTABLE DRILL FOR STAYBOLT HOLES 
3 is long enough to accommodate a loco 
motive and tender It consists of two 


long cast-iron frames or benches carrying 
frames or boilers 
The details of 
that little 
portable 


gages for supporting the 
in their normal position 
Fig. 5, so 
The 
the 


way, 


this are shown in 


explanation is necessary 
drills at 
idjustable 
the 


each side of table are 


post 
in about traveling 


track 


drill point may be 


every 
desired position; 
any 


to any 


ilong 


the spot 


put in 
wanted 


Another type of portable drilling ma 
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chine is shown in Fig. 4 at work on the 
staybolt in the side sheets of a Belpaire 
type locomotive boiler. This moves along 
a track and is also inclinable so as to drill 
the holes square with the sheet. These 
portable tools are said to allow very rapid 
work in the assembling of locomotives 
and in the putting in of the staybolts. 

The works have splendid accommoda- 
tions for the men and the wash rooms 
contain neat lockers, of either wire or 
expanded metal, with wash bowls of 
metal covered with porcelain. 

Many American tools are used through- 
out the works, but I have shown only 
those which are out of the ordinary. 





High-speed Steels in the General 
Shop 


By “EnciisH MACHINIST” 
I have been interested for the past three 
or four years in the use of high-speed 
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similar experiences of others it would be 
a benefit to all of us who are engaged in 
the machinist’s trade, by showing us how 
to get the best results from the machinery 
that we have to work with. 

I recently had a large number of besse- 
mer steel spindles to turn, from bars 3% 
to 4 inches in diameter, and about 5 feet 6 
inches long. High-speed steel was used 
to the best of my ability. The job was 
in a 20-inch swing English lathe, running 
at about double its ordinary speed to get 
the right speed for the steel. The best we 
could do was about 40 feet per minute, 
and after a time we found that the tail- 
stock center had actually been forced up- 
ward about % inch. The center was 
made of 1-inch square tool steel, turned to 
about 1 inch in diameter, where it fitted 
the tailstock. Although we used center 
drills we continued to have a good deal 
of trouble from the cutting and scoring 
of the lathe centers, causing us to stop 
every few minutes to scrape and adjust 


them. After comparing the output with 


, 


——— 
parents Snare 4 
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FIG. 5. DETAILS OF 


steels and have read most of the articles 
and reports which have appeared in the 
AMERICAN MACHINIST on the uses to 
which they can be put. There may be 
some of your readers who, like myself, 
have found cases where the old makes of 
tool steel are still worthy of a place in 
the machine shop. I am foreman machin- 
ist in a shop where the work ranges from 
an \%-inch screw to jobs weighing tons. 
We never have jobs where we have to 
remove such amounts of metal as are 
often referred to as proof of the value of 
high-speed steels. Our aim and the aim 
of most shops is to make as little scrap as 
possible, and not to take 1x%-inch cuts 
for the good of the scrap heap. 

One or two of my experiences in the 
use of high-speed steel will show my po- 
sition, and if your columns could print 














THE ASSEMBLING STAGE 


the steel makers’ reports we found we 
were getting only about one-half what 
they claimed for their steel 


In boring and turning gun metal and 


brass casting where there was a fair 


amount of sandy scale to contend with 
high-speed and the best brand of ordinary 
steel were used on the same jobs with 
the result that the ordinary steel actu 
ally stood up better and longer than the 
high-speed brand. The ordinary steel 
seemed to be the harder of the two. In 
drilling at book speeds on steel castings 
the lips of the drills soon gave out, and 
a machine that will drill 2-inch holes at 
the old speeds and feeds will only drill 
5¢-inch holes at the high-speed steel 
speeds and feeds. 

On chilled rolls dealing with very hard 


specimens I have tried half a dozen makes 
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of the leading brands of high-speed steel, 
and have had to fall back on the old orig- 
inal brand of Mushet. I cannot get the 
new steels anything like as hard as this 
old steel. 

That the new steels are most valuable, 
and that they should be found in use in 
every shop is, however, beyond question, 
and I have benefited from them. As an 
instance I have turned up dynamo com- 
mutators in their bearings running at 
about 2000° feet per minute, using an 100 
lb. air blast to keep the point of the tool 
cool, and had good results. Other steels 
gave way as if they were made of 
lead 

Another point which seems to me to be 
overlooked in the cost of production is 
the power required. If to do a job in 
high-speed style you have to put in a 
new lathe that will take say 10 horse- 
power to drive it, that means at least a 
shilling an hour for power, and say 10d 
per hour for a machinist, that gives a power 
and labor charge of Is. 10d. per hour. In 
stead, why not use two old-style lathes, 
one for roughing and the other for finish- 
ing, taking, say § horse-power at 6d. per 
hour, and have one improver, and one 
machinist at say 4d. and tod. per hour, 
respectively, and thus have a saving in 
the cost of production. I think quite as 
much work can be had from the two old 
machines as from the new one, and at the 
same time the improver has a chance to 
learn his trade, to his own and the em 
ployer’s ultimate benefit. 





Summer School Course of the 
University of Wisconsin 


We have received the announcement of 
the University of Wisconsin for its sum 
mer school for artisans for 1907. The 
work pursued at this summer school is 
intended purely for the benefit of working 
men, and in carrying out this idea a 
special effort has been made for several 
years to supplement the work of the cor 
respondence schools by giving instruction 
in subjects which cannot be covered by 
correspondence. This project has been so 
successful that the University has now 
organized a correspondence school of its 
own, which naturally can be so laid out 
as to connect with the summer work in a 
better manner than is possible with the 
work of other schools. The development 
of the summer school work at this in 
stitution has been so successful that it 
may be organized into a separate school 
under the auspices of the University, the 
work being given in short terms through 
out the entire year. For the coming sum 
mer courses of study are offered in En 
Boilers, Applied Electricity, 
Mechanical Drawing and Machine De 
sign, Materials of Construction, Tools and 
Shop Work, and Manual 


gines and 


Lubricants, 
lraining 
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Testing Hardness of Metals and Materials 


A Process Making Use of a New Form of Impact-testing Instru- 
ment Which Is Simple in Construction and Easy to Manipulate 





B Y 


The progress made in the past decade 
in the rapid cutting of metals with high- 
tools required that we 

more the 

the being cut 
the 
with 


has 
about 


speed steel 
physical 
than 


old 


should know 


properties of metal 


was thought necessary under 


methods of shop management car- 
bon-steel tools. Had the same efforts been 
made to obtain the highest efficiency of 
the carbon-steel tools as are now made by 
modern shops using the high-speed steels, 


W. 


# BALLENTINE 


ting speed, and all metals machined in 
such tools were cut at the same speeds. 
Lathes, drills, and milling machines had 
but few speed changes, and speeds were 
set to suit the the work, 
drills or milling cutters regardless of the 


diameters of 


Today planers are 
cutting 


metal being worked. 
built with 
speeds ; 
lathes has been doubled; drill presses and 
many speed 


several changes of 


the number of speed changes on 
have as 


milling machines 


used. The first is Professor Turner’s ma- 
chine, in which the hardness is given in 
terms of grams required to cause a dia- 
mond to scratch a polished surface. The 
second is Chas. A. Bauer’s drill test, in 
which a drill is run at a constant speed 
and a constant load applied tending to 
feed the drill into the metal being tested. 
The hardness is recorded by noting the 
relation of the number of revolutions 
made by the drill and the depth of pene- 
In the Keep hardness-testing ma- 























and had the physical properties of the changes as lathes; and the question con-_ tration 
metal been given the same attention as is fronting every shop man is, what kind, chine, designed on the same principle, a 
given today, the increased production or how hard, is the metal he is working. chart is used which records any variation 
with the carbon steels would have been The modern method of directing the in hardness for the full depth of the test. 
astonishing machine operator, or of dictating the The third is the ball test, in which a hard- 
re ee } 
H , 
tio. SO aaseenieunen — y amt - 
ts = = a 
4 3 5 - ; st 
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G. I. TESTING INSTRUMENT 
[he rapid production in the modern fceds, speeds and depth of cut to be taken  ened-steel ball is pressed into the surface 


shops of today is not due to the intro 


duction of the high-speed steel, alone, and 


to which it is so often erroneously at 
tributed, but is due to the use of the new 


steels and the following conditions 


1. A thorough knowledge of the physi 
cal properties of the material being 
worked, and their effect upon reduction 
by the new steels 


>», The proper arrangement of the feeds 


and speeds of the machine tools, so that 


they adjusted to take advantage 


of the physical properties of the metal be 


may be 


ing worked 
3. An 


duction 


knowledge of the re- 


the 


accurate 
properties of high-speed 
steels 

1. Last, and most important of all, a 
which di- 


»f the 


system of shop management, 


rects, with a thorough knowledge 
conditions named above, the efforts of its 
working force, and which has for its 
motto, “Keep a-going.” 

With the old method of shop manage- 
ment, the machinist was the master of the 
“Art of cutting metals,” and the speed of 
production depended upon his judgment 


Planers were designed with only one cut- 


ol a certain piece of work, requires that 
the ones dictating know the physical prop 
ertees of the metal to be cut. High-speed 
steels are produced of such uniformity to- 
| that they 


day and 
once their cutting properties are known, 


can be relied upon; 

hard and fixed rules can be set for their 

use upon the same piece of metal 
If the the 


branches of the mechanic art were of the 


metals used in various 


same physical properties, the problem of 


maintaining the maximum efficiency of 


the would be a 


the 


high-speed steel very 
elements af 


that of 


simple one. Of all of 
fecting the cutting speed of tools, 
hardness of the metal being cut is one of 
the most important. In the experimental 
work that has been done on the cutting of 
very little has been accomplished 
of the metal 


metals, 
in determining the hardness 
cut, and today in setting cutting 


the 


guess-work. 


be ing 


speeds hardness is a question of 


Metuops oF TESTING HARDNESS 
Of the several methods used today for 
determining the hardness of metals, the 
three described below are most generally 


the hardness 


recorded by measuring the depth of the 


by a known pressure, and 
impression made by the ball. 
The field of the 


above is confined to the laboratory, on ac- 


methods described 
count of the preparation of the test pieces 
and the design of the testing machines. 


Another 


hardness is 


these methods of 
fact that the 


is rarely of the same 


objecti nm to 


testing the test 
piece, being small, 


hardness as the piece on which the hard- 
For these 


ness is required to be known 


causes they are rarely used commercially. 
The writer, while shop engineer for the 
Link-Belt Company, at Philadelphia, was 
work done by the 


that 


much interested in the 


experimental department of plant 
metals 


This 


found 


on the testing of the hardness of 
ilong the lines of Bauer's method. 
method, after continued trial, was 
to be variable and impracticable. 
The only practical solution of the prob- 
lem appeared to be in an instrument that 
could be carried to the piece to be tested, 
and thus eliminate the separate test pieces. 
With this object in view, the instrument 


for testing the hardness of metals and 
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other materials 


in Fig. 1 


THE Testinc INSTRUMENT 


instrument consists ot i guiding 


tube incasing a sliding hammer, which can 
be held at the top of the tube by a spring 
itch \t the lower end of the hammer 
s a small anvil, on which is fastened by a 
: Ww ) soft-metal 


recording di 


sie 


ll test 


pin 1s a On the ppe e 
f this pin is an anvil similar to the anvil 
m th wer end of the drop hammer 








Che lower end of the test pin has a sma 
hemispherical point for penetrating tl 
neta! ) tested \ small d’s-e) 
evel is mounted on the b ip iT 
plumbing the instrumen [wo slots are 
t in the sides of the guide so tha 
the recording disks may be removed with 
out taking the hammer from tl t 
The t ilso provided with vents 
) prevent th sh ig of han 
bet lropping. The instrument weighs 
ibout pounds, and can idily 
irried t ny prec ) ested 
[He THEORY OF THE PROCESS 
The \ f th p ss t testing the 
hardness naterials tr 
men s as. follows \ pred nined 
testing force (the drop hamm« f known 
weight falling through known distance) 
] » th n 2 } 
t Q WoO lies, one wl ) 
{ l ¥ d sk ) \ 
lara h test pin) than ria 
be g sted il d th d rorm I th 
sof ‘ cording disk easured 
lf g tes d ird 
. 5 l r sem rdened 
] ding disk wil ) ited 
t h grea dep W ] 
tes sof ISS The g f the 
pa s : ed by two | e mat 
rial being tested, and t soft-m 
rding disks lheret 
lisk, offering : s ! 
penetration, will be ps l ving 
depths, as the resista ils 
being tested to pene varies ' 
1 of the re ling disk would 
ie hardness l 
test varies 


HOD OI IR 

| pir » be tested é 

a cut may run about one-eighth of an 
inch wide, and the surface touched up 
with a file If-it is desired to test th 
hardness of the sca L sp irge enough 
for the test point may be smoothed off 
with a file vr if the hardness below the 


MetTHop oF RECORDING THE HARDNESS 


In cording disk is shown be 


Fig. 2a re 
| 


fore the test has been made, and after the 
test The small impression in the disk 
before the test is made is for centering it 
on the recording anvi! As the thickness 
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g@ disk, at having been 
ng t er the harder the 
1, : ly necessary to 
kness lisks with a 
1 this dimension in tho 
may S« | is the 
| S Thus if a record 
| after a test 0.156 inch 
Iness would No. 1560 
; : : 
N 1S Iness W | 
N <6 
ed below, the amo 
: : 
‘ iths yt in 
5 iss Tr} 
sub 1 from th 
f k, wl S 
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Manganese Steel and Some of Its 
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Uses 


Its Advantages over Carbon Steel for Rails Subject to Severe 
Wear, for Burglar-proof Vaults, as well as Some of Its Peculiarities 
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Manganese steel is one of the new steel 
alloys which have been brought out in the 
of the others being 


chrome- 


past lew years, some 


chromium steel, nickel steel, 


nickel steel, vanadium steel and tungsten 


steel. These new discoveries and new al 
leys of steel have doubled and in some 
cases more than doubled the wearing 
qualities, tensile strength, elastic limit 
and the ability to withstand shock and 
torsional stresses [he improvements 
ilong this line have been greater in the 
last twenty-five years than in any pre 
ceding hundred years in the history of 
the steel industry 
WHERE MANGANESE COMES FROM 


Manganese obtained in the 
United States and 
but the 


quality is found in India and the buyers 


ore 1S 
many other countries, 


ore of the highest commercial 
of this country and England stand ready 
to take 


present in, 


all that is produced there. It is 
or added to, nearly all grades 
Nickel-chrome, the 


of steel made, contains 0.4 


of iron and steel 
highest grade 


per cent. manganese, and it goes up to as 


high as 2 per cent. in some of the carbon 
steels 

It has been one of the components of 
steel for many years, but its true prop 


erties and effects on steel were not known 
until about twenty years ago, when they 
Hatfield, a 
metallurgist and steel maker of Sheffeld, 
Its effect when added to steel 
up to 2 per cent., with various percentages 


were discovered by i 2 


England 


of carbon, is best shown by Diagram 1, 
the actual mode of existence of the carbon 


in the steel being very important 


PECULIAR EFFECTS ON STEEI 


When more than 2 
than 6 per cent. of 


and less 


added, 
with the carbon less than 0.5 per cent., it 


per cent 


manganese is 


makes steel very brittle, so that it can be 


powdered under a hand hammer. From 
6 per cent. of manganese up, this 
brittleness gradually disappears until 
12 per cent. is reached, when _ the 
former strength returns and reaches its 
maximum at 15 per cent \fter this, 


a decrease in toughness, but not in trans 


verse strength, takes place until 20 per 


cent. is reached, after which a rapid de 


crease again takes place 


Steel with from 


I2 per cent. to I5 per 
cent. of manganese and less than 0.5 per 
cent. of carbon is very hard and cannot 
be machined or drilled in the ordinary 
way; yet it is so tough that it can be 
twisted and bent into peculiar shapes 
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1S malle ib] 


om» 


without breaking. It enough 


to be used for rivets that are to be headed 
cold. 
Most DurasLeE Metal KNOWN 
This hardness, toughness and mallea 
bility make manganese steel the most 


durable metal known, in its ability to re 
teeth on 
steam-shovel dippers, where they will out 
of the 
tool steel; for plow points on road-build 


sist wear, for such parts as th 


wear about three teeth made best 


frogs, switches and cross 
fluted 


ore, 


ng work; fo1 


tor 


used on 


railroad construction; 
rolls 


ings im 


yy toothed crushing 


coal and stone crushers; for screen shells 


these 


oO screen crushings, and numerous 


DIAGRAM I 


instance, 


like 
spre ckets, 


for 
belts, ete. when 


nature, as, 
link 


used in the vicinity of ore, stone and coal 


things of a 


gears, 


crushers or other places where they are 
subjected to the hard, grinding wear of 
which 


particles of dust with 


usually 


the gritty 
they are covered. 


CARBON AND MANGANESE 

rhe higher the percentage of carbon in 
the steel, the less percentage of manganese 
will be required to produce brittleness. 
Silicon, however, neutralizes the injurious 
tendencies of manganese, and in Europe 
the silicon-manganese alloy is used to a 
large extent for making automobile springs 
and gears. This steel is not high in man 
ganese and can be rolled, while the pecu 
liar properties given to steel by the addi 
tion of from 12 to 15 per cent. of man 
ganese make such steel impossible to roll; 
therefore all parts made of this steel have 
which it can be forged 


to be cast, after 


and rendered tougher by quenching from 


a white heat 
SoFTENED BY RaApip CooLiINnG 


One of its peculiarities is that it is soft- 


ened by rapid cooling and can be restored 


A 


K OE 


to its hardness by heating to a 
bright red. 


Manganese 


former 


resembles carbon in _ its 


power to harden steel and has a strong 


tendency to prevent the development of 
the crystalline structure, thereby refining 


the grain and making the steel homo- 


geneous and free from blowholes 
Manganese steel does not differ trom 
other steels in weight or specific gravity, 


but owing to its great strength and tough 


which render with- 


shock or 


ness, it capable 


standing torsional stresses, it 
can be made of a smaller section than the 
Hence, the 


erdinary carbon steel. weight 


can be reduced. 


ro Mop 


Its melting point is about the same as 


DIFFICULT 


other steels—that is, 2500 degrees Fah- 
renheit—but it is more difficult to mold 
in the foundry than the ordinary cast 


steel, as it must be poured at a very high 
shrinks 


more 


temperature, and in cooling it 


nearly twice as much; or, to be 
specific, the shrinkage allowed for patterns 
te be cast of the ordinary cast steel is 
3/16 of an inch to the foot, while for man- 
ganese-steel castings the pattern must be 
made 5/16 of an inch to the foot larger 


than the casting is to be 


HeAVY SHRINKAGE Limits Us 


This enormous shrinkage makes it im- 
possible to cast in any intricate or delicate 
shapes, and as it is too hard to machine or 
crill successfully, ail holes must be cored 
in the casting. If a close fit is desired in 


these, they must be ground out with an 
emery wheel 

hese properties limit its use to a large 
cxtent, and where the same good qualities 
are demanded of a steel that can be ma 
chined, rolled and tempered, the more 
expensive nickel, chrome or chrome-nickel 


steels are used 


CHE RicgHt CoMPosiTION 
Che 


desired in manganese steel, as after many 


following is the composition most 


experiments and tests it seems to give the 
best results 
Manganese, from 12 to 15 


cent 


per 
Carbon, not over 0.5 per cent 
Phosphorus, not over 0.04 per cent 


Sulphur, not over 0.04 per cent 


Carbon steel does not withstand alter- 
nate shock and torsional stresses with 
anything like the tenacity of the alloy 
steels, nor does it possess any of the 


virtues of alloy steel when it has to stand 
Sudden 


ture is a term especially applied to carbon- 


an overload of any kind rup- 
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steel products, although the term “fatigue” 
would probably be more appropriate. To 
avoid this undesirable property investiga- 
tions were started, and one of the results 
of these was the discovery of manganese 
steel. 

One of the wonders of metallurgy is the 
effect that a percentage of 
kes upon iron. Pure 
strength of 5400 pounds pe: 


small carbon 


iron has a tensile 


square inch, 


and if we add a few tenths of one per 
cent. of carbon, the tensile strength im 
niediately rises to 60,000 pounds per 


square inch or more. This is a quantity 
so small that it is out of all proportion to 
the is distributed 


mass in which it 


PHOSPHORUS BAD FOR STEEL 


Phosphorus and sulphur are impurities 
that should be kept as low as possible in 
ill steels, especially is this so in mangan 
se steel, where strength and toughness 
ire its good qualities. If high in phos 
phorus, a “cold-shortness” is produced and 
broken, i 


frosty weather, with which steam shovels, 


the metal is easily especially in 
re crushers, etc., have to contend in their 


utdoor work. Thus steel may be ren- 

lered very tough by the addition of the 

proper percentage of manganese, and this 

vood quality entirely destroyed by allow 

ing the phosphorus to be too high 
Ea 


— 


SS 
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strains which may be caused by its high 


shrinkage and the fact that the outer sur- 
face cools so much quicker than the core, 


which leaves the center of the casting 


strained. This can be done by heating to 
1500 degrees Fahrenheit and quenching in 
which it can be hardened by 
illowed to 


water, after 


heating to 900 degrees and 


cool slow ly. 


Manganese-steel castings, when tested 
from a 72-inch round test bar, two of 
which should he taken from each heat 
should show th following  characte1 
istics 

Tensile strength, per square inch, not 
less than 140,000 pounds; elastic limit, 
per square inch, not less than 90,000 
pounds; reduction of area, not less than 
50 per cent.; elongation in 2 inches, not 
less than 20 per cent 

lensite SrrENGTH AND ELONGATION 

The comparison between the tensil 
strength and percentage of elongation be 
tween manganese steel and other metals 
is best shown by Diagram 2 


With a 


phosphorus, manganese steel 


low percentage of sulphur and 


does not chip 


or spall off easily and wears down evenly, 


without cupping his makes it one of 
the best alloyed steels known for the 
shoes and dies of stamping mills. It 
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Bessemer Steel Manganese Steel 
0.78 in 45.Days 0.132 in 450 Day 
Cc _ <—y 
FIG, |! 1G. 2 
Matigaiese Steel Nickle St | 
6.2 in 1000 Days 0.52 200 Days | 
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FIG. 3 FIG. 4 
WEAR OF RAILS ON BOSTON ELEVATED KAILROAD 
Unless the metal is to be forged, the also used to protect the sides f the 


sulphur contents are not so important, as 
effect the metal 
then cracks are liable 


it does not except when 


heated ; to develop 


if the sulphur is too high 


ANNEALING CASTINGS TO REMOVE 
STRAINS 
Manganese-steel castings should be an- 
remove internal 


nealed in order to 


any 


mortar, with lining plates 


Makes Goop RaAILs 


places where bessemer-steel 


In some 


rails have shown an enormous wear, cast 


1 


manganese-steel rails have been used suc- 


cessfully, although the difference in price 


is so that only in rare instances 


great 
factor in 


economic il 


has this proved in 


this steel is 


railroad construction; but 


used in mat places for frogs, switches 


rails are approx 


mately $5 p foot, while the bessemer 
steel bout 38 cents; thus the 
manganese 1 would have to outwear 13 
bessemer rails to make it profitabl lf 
we ded f this the labor cost im 
s i 
Y 1020S r 
. 
, 
Jokes 
ay 
taking Dp Id 1 ad replaci with 
ew ight be red d to 1 Ir even 
1O 
Ust . Boston ELEVATE! 
On the Boston elevated, where the 
curves are sharper than on any other road 
the « ntt ind each car in the train 
$ a motor car, which increases the wear 
s each wheel is driven and liable to grind 
holes in the rails when the train is stalled, 
g sé s have been used with good 
results. Figs. 1, 2, 3 and 4 show the re 
Its particularly bad curve. Fig 
s ws \ I 1 bessemer fa that 
vas dow! y 45 days. On th irve 
it was about th erage life low 
if i 
sectional lines show the rail when 
t was taken up and the plain line the 
riginal size, or as it was when p lown 
15 d S erore Dhe besseme! ilso 
shed t the le as well as wearing 
low 1 O78 I 1 ich 
\|ANGANESE Raits Pay HExr 
Fig. 2 shows a cast manganese-stee! rail 
which was put in the place of this one 
At the d of 450 days it showed a grind 
ng down of only 0.132 of an inch. Fig 
3 shows the in iil at the end of 1000 
lays, with a wear of 0.2 of an inch. Fig 
1 show nickel-steel rail at the end of 
00 d vith wear 0.52 of an inch 
\ ) il grad f bessemer rails that 
vas hig n W lied, and these 
sted ab T is long as the 
ymm ra shown Fig 
me 1 tl we hanged so frequently 
that 1 em ») expensiy The 
ff he place where these ra were 
ed w 14,000 tons a day, ind it was a 
eve with a radius of 82 t or 
early 75 degrees This differenc« in 
wearlig q ties makes the manganese- 
steel 1 ( mical t ise where rail 


renewals re expensive to make 








Ral Twenty Feet Lone 

Owing » the diff es of casting 
nanganese steel, the rails can be made in 
20-foot lengths only ind the web and 
flange must be of much larger section than 
n the rolled bessemer rails Chis makes 
them considerably heavier} but they can 
be cold bent readily to a radius of 20 feet 
nd have been bent to a radius of 10 feét 
without showing any signs of fracture, 

is proving their ductility. 

Vianganese steel has also been used to 
build burglar-proof safes, and is used to 


qui in extent for window guards and 
loor screens in the construction of jails, 
‘risons, etc., owing to its being too hard 
to file iw, and at same time duc 
t le enoug to witl lat kind »f sh irp 
blow 


No machine yet invented 


IS SO nearly in- 




















dispensable in a shop or engine room as 
the traveling crane, and a shop without 
one is greatly handicapped, if it is obliged 
to handle heavy work 
} 
7 
“Hu... ro 
“a A as 
e 
[i 
k Zz 
C282 29 
=, 
R 
. 
B 
dD v8] 
\ HOME-MADE JIB CRANI 
| worked in a shop where a large crane 


was needed, but it was considered imprac- 


tical to install such an expensive machine 


fora small shop, and for quite a while we 
were obliged to unload heavy work by 
means of skids and then roll it about the 
shop 

We finally decided to erect a small jib 


crane in the most desirable part of the 


shop, where it could be used to unload 


heavy material, and also transfer it to, or 
near, the different machines 


We built 


it out of old material gathered 


up around the scrap heap, as shown. The 
standard R was cut from an old piece of 
3-inch shafting, while bearings for top 
and bottom ends 4 and B were made 
from reinforced blank-pipe flanges. Suit 


around the bottom 
of the shaft to facilitate lubrication. 


able grooves were cut 


\ one-ton chain block was hung on the 
trolley 7, which ran on the I-beam, which 


was long enough to cover a circle 20 feet 


im diameter 
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Boring an Ellipse on the Milling 
Machine 


By Avsert F. Suore, M. E 


About two years ago I happened to 
place an order for an elliptical punch and 
die with a supposed up-to-date toolmaking 


shop. I asked these people to produce an 
ellipse theoretically perfect, and after giv- 
ing the two dimensions I was assured that 


my request would be granted 


About week later I again visited the 


Vertical Spindle 
Attuchigent 
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FIG. I 
HE ELLIPSE BORING RIG 
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FIG. 2 
THE ELLIPSE DIAGRAM 
shop and found the die just finished—that 


is, it was filed up and polished—but 1 


could not reconcile myself to the alleged 
fact that the filed hole was an ellipse. It 


h 


was rather a bungling attempt at one, and 


uur-cornered appearance of 


What 


that 


had the usual f 
those laid off 
sh vuld be 


the curve of a real 


with the dividers 


done? The boss argued 
7 

ellipse was one quite 
too delicate for the human eye to design 
and especially to file out, and subsequently 
offered to construct an ellipse engine after 
the manner of the ellipsograph for $75, 
ut the die. 


had, but the 


» bore 


and use itt 


The tdea was not extra 
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item of $75 and the annoying delay were 


enough to set one to thinking. 

I started to size up the untried powers 
of the lathe milling 
machine, and in just ten minutes hit upon 


and the universal 
a way to bore out the die so that it would 
The stampings 


a cam to reconvert the de- 


come theoretically true 
were to act as 
sired elliptical shape into a true circle by 

Not 


heir compound-rest 


lever, and vice versa. 


means of a 
only could I rig up t 
the milling ma- 
but a 


lathe to do this work, but 
chine as well, by using nothing 
boring bar already at hand. 
Without trigonometry I 
drew a diagram as in Fig. 2, in which A B 
was the short diameter and E D the Iong 
Line A B was first drawn, and 
then the dividers were set to the length 
C D, or 


i center 


resorting to 


diameter. 


the length of the ellipse. Finding 
in the line A B, the are E 
drawn; and by carefully noting the inter- 
with F, the line C D 
By the use of a draftsman’s 


was 


secting line 


point 
followed 


protractor it was an easy matter to meas 


between the 


. +} ] : 
ure tne angie in degrees 


hypotenuse and the short side. It was 27 
degrees 

As applied to the milling machine the 
“modus operandi” follows: The 
vertical attachment was put on in the usual 
way, and a plain end boring bar inserted 


was as 


This was set at an angle of 27 degrees, as 
/ g 
A double-edged pointed 


shown in Fig. 1. 
° } 


tool 4, Fig. 1, was put in the boring bar, 


and set long enough to reach to the larg- 
est diameter of the desired ellipse. 

The die plate was clamped in the vise, 
and set } 
ing centered the point of the tool 4 with 

The plate 
was then fed outward enough to take a 
light cut from the elliptical hole, which it 
Indeed 


I saw my die bored out true before I left 


square, as at B, Fig. 1, after hav 


the inaccurate hole in the die. 


did with all anticipated success. 
the shop that afternoon 

It is a very odd-looking sight to see an 
ellipse bored in the manner described, and 
the sensation the performance caused in 
that shop was amusing. Everyone aban- 
doned his work to look on, 


nothing, for at least 


while the man- 
agement said the 

By employing my scheme ellipses of all 
ratios may be bored as well as turned, as 
in the case of cutting elliptical bars; al 
though in the case of boring, the greater 
the ratio the 
be bored 


limited is the 
the 


more depth 


which can before bar will 
strike the plate, and thus stop the work 
To bore thick plates the spindle may be 
swung over to the opposite side and thus 
made to Sore in from the opposite side of 
the plate, the holes meeting “tunnel 
fashion.” 

\ compound-rest lathe can be used for 
the same purpose, and with the same prin- 
ciple 
to the keen curiosity aroused by 


cast-iron 


Owing 


this process I made a_ small 


of the stock left, to in- 


model with some 

















May 16, 


1907 


dicate the motion of the tool, and have 
handed it to more than a hundred me 
-hanics and draftsmen as. a mechanical 


puzzle. It was in no instance explained. 


take 


wrinkle to the mechanica! 


I now giving the 


pleasure in 
arts, and if it 
s old it is certainly little known 


| [he 


sections in a 


turning and boring of elliptical 


lathe having a compound 


rest are AMERICAN Ma 


28, Part 2—Eb.] 


described in the 


Vol 


CHINIST, page 19, 





What Are Lead and Pitch of 
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If we use a surface whose plane passes 
through the axis of revolution to generate 
solid 
point of the surface will generate a helix 


the 


a_ helical about 


and diameter of th 


cylinders upon 

which these helixes may be drawn will 

equal twice the distance: mn the point t 

the axis of revoluti wever, the pitch 
will be the same for 

No CHANCE OF ERROR IN SINGLE THREADS 

In Fig. 1 the hethcal solid or screw 


thread is generated by an uilateral tri 





angular surface, the pitch being equal to 
Screw Threads ? , = oN 
one side of the triangl In this case the 
pitch may. be measured from point. to 
_ - om > > — ° . . . 
By ArtHur B. Bapeitt point of the thread. If, however, the pitch 
of the helical solid had been made three 
What is the pitch of a screw thread? times as great as the side of the triangle, 
Is it the same as the lead? Is it, when we would have had a result similar to 
cutting the thread, the distance traversed that shown in Fig. 2, in which the pitch 
by the threading tool for each revolution would be equal to the distance from point 
I « | > 
>> = . 
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THE PJTCH OF SCREWS . 
of the lathe spindle? The average reader to point of the thread, or as printed on 
in looking at the above questions will the drawing 


probably feel that he can readily answer 
them and that they are very simple ques- 
tions, but he will find upon investigation 
that there is quite a difference of opinion 
among 
authorities on the subject 


even those who are considered 


Applying these 
questions to the single thread, I think we 


can all agree on our answers, it being on 


the multiple threads where the divided 
opinion exists 

The screw thread may be defined as a 
helical solid wound upon a cylinder, the 


cross-section of this solid determining the 


character of the thread If this be the 
case, then we must go back to the helix 
for our definition of pitch, and in order 


to get this properly we must first define 
The 


generated 


helix helix may be defined as a 
the of a 


point along a straight line while the line 


line by movement 


is revolving about an axis; therefore, a 


helix is a line upon the surface of a cylin 
The distance traversed by 
the generating point during one revolu- 
tion of the straight line, measured on or 
parallel to the axis of rotation, is called 
the pitch of the helix. 


der or cone. 


sur 
solid 


alongside of the 


gycnerating 


By using the same size 


face we may wind a second helical 


around the cylinder and 


Fig. 2, the result being as 


one shown in 


Fig. 3 The pitch of each 


illustrated in 


helical solid is indicated on the drawing. 
If we wind still a third thread about the 
cylinder, filling m the blank space shown 
in Fig. 3, we would have a triple thread, 
illustrated in Fig. 4, the pitch of which 
would be equal to the pitch of the thread 
shown in Fig. 2 The pitch of each 
helical solid is indicated in the drawing 


Reasoning in this way, the pitch of the 


screw is equal to the pitch of the helix, 


the distance traversed by the nut for each 
revolution and the distance through which 


r] 
passes oT each 


the threading tool revo- 
lution of the lathe 
WHat One Goop AuTHorITY Says 


The above statement agrees with many 


authorities I have consulted, but others 


define the pitch as the distance between 


corresponding points of adjacent threads, 
whether the thread be single or multiple 


A “Handbook for Apprenticed Machin 


ists,” edited | () J I Lit and p b 
lished by the Brown & Sharpe Manutfac 
turing Company, uses the term “lead” as 


the distance the threa 


turn, and the term 


pitch” as the distance from the center I 


one thread to the center of the next 
thread measured in a line parallel to the 
axis.” Under the caption “Pitch and 
Lead” the handbook says The tern 
‘pitch of a screw is Sst sometimes used 
in the sense of ‘lead, but in a machine 
shop ‘lead’ is much clearer, as it cannot 
be confounded with turns to an inch, nor 


thread.’ 


the 
again from the same book 


with pitch of the Quoting 


we have ‘Ina 
pitch 1s equal to 


single-thread screw the 


the lead: in a double-thread screw the 
pitch is half the lead; in a triple-thread 
screw the pitch is one-third the lead, and 
so on : 


OruHers WHo DIFFER 
After reading 


ferred t | 


the section above re- 


looked about to see where 


‘the term pitch is still sometimes used in 
the sense of lead,” and found that in 
“Mechanical Drawing and Machine De- 


sign,” by John S. and David Reid, a text 
book the 


dents of mechanical drawing 


written for and in use by stu 


and ma 


chine design in Sibley College, Cornell 
University, the authors say “The pitch 
of a screw thread is the lineal distance 
its nut would advance along the axis in 
one turn. In a single-threaded screw the 
pitch is the distance between the centers 
of two msecutive threads measured in 
the direction of the axis: in a double 
threaded screw it is the distance from 


center to center of every alternate thread, 


and in a tripl screw it 1s a dis 


tance that will embrace three threads.” 


In “A Manual of Machine Drawing and 


Design,” by Low and Bevis, may be found 
the following “The distance which a 
nut advances for one revolution of its 
screw is equal to the pitch of the thread 
of that screw. Now it is evident that if 
with a screw of given diameter it is re 
quired that the nut shall move a consid 
erable distance for one revolution of the 
screw, the pitch of the latter must be 
large, and if the thread is square, its 
depth will be half the pitch, and therefore 
may be so large that the diameter of the 
screw at the bottom of the thread would 
be so much reduced as to make the screw 
too weak This difficulty is surmounted 
by making the rew with two or more 
threads, each having the same pitch and 
running parallel to one another;” also, 
“the pitch of a screw divided by the 
number of threads is called the divided 
pitch.” 

In Anthony's “Mechanical Drawing,” 
while no definition is given, we have a 
sketch showing clearly that the author 
uses the term pitch as the distance the 


thread advances in one revolution and not 
the het we adjacent 


This last is the text-book 


distance en threads. 


used in the 
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ngineering department at Tuft’s Col- 


| 
lege 


Wuicu Is GENERALLY USED? 


Can it be that our engineering schools 
re doing work that, in the little things, 
is of the “still sometimes” variety, or is 
it that the terms used in the Brown & 
Sharpe handbook.are in general use only 

their factory and by men who have 
heen educated there and gone elsewhere? 
Chere is surely a divided opinion among 
hop men, for during the past few months 

have had, and have taken advantage of, 
the opportunity to ask many of them 
bout this subject, and I find that not only 
is there a difference of opinion, but that 
many have a combination very confusing 





A Pattern-storage Rack 


By H. I STRONG 
It may be that some of your readers are 
interested in pattern-storage racks. The 
illustration shows a type recently designed 
and constructed for our use which has 
. 


proved satisfactory 


7 as . j > 
+. SS + m e, a 
Bik on, Ay ij > a 
Se So 
iC Ss t —- D 
yo eS a 
y pe i al 
Fs 
SG 
A 
j 
| 
| 
| 
\ 


A PATTERN-STORAGE RACK 


The frame is made entirely of common 
pipe that has passed its usefulness as a 
conductor of water or gas, and special 
cast-iron fittings’ without threads. The 
posts 4 are of 1%-inch pipe, continuous 
from floor to ceiling, and pass through 
the larger portions of the fittings B, which 
re held in place by a %-inch pin C. The 
tops and bottoms of these posts enter plain 
unthreaded flanges which are screwed to 
the ceiling and floor 

The shelf railings and cross bars D and 
F are t-inch pipe and fit over bosses on 
the fittings. The shelf is a sheet of wire 
fabric 2x3 inches mesh, No. 10 galvanized 
wire, electrically welded at all intersec- 
tions, the ends of the wires being left long 
enough to wrap twice around the rail and 
fasten. This shelf binds the whole frame- 
work together so securel¥ that it is un- 
necessary to fasten the rails and crossbars 
to the fittings 

Cost of erection will compare favorably 
with wooden shelves, and the advantages 
of better light, less danger from fire, and 
less dust and dirt will commend the type 
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A Set of Shell-drawing Dies for 


a Single-acting Press 
By Jurius F. A. Voct 

[here are two new features in this set 
of dies. One is the cut-away punch for 
discharging the work out of the side of 
the punch, for rapid operation. The sec 
ond, and more valuable, is the contact 
pins F, Fig. 3, which make a connection 
between the face of the punch and the 
pressure attachment below the dies. 

By means of three pins F the pressure 
on redrawing the shells is always uni- 
form, no matter how deep a draw is made. 
Without these pins, the pressure will in 
crease the deeper the shell is drawn, and 
if it goes beyond the strength of the ma 


1 


terial, the shell wil! break 
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Fig. 1,-the first operation die, is a com- 
bination cutting and drawing die, such as 
is commonly used for this class of work 
and needs no description. This die pro- 
duced the shell No. 1, which is 2 inches 
diameter by 1% inches deep. Two rubber 
bumpers of 334 inches diameter by 6 
inches long, with a cast-iron plate be- 
tween them, were used as a pressure at- 
tachment. 

Fig. 2 is a redrawing or reducing die 
for reducing the shell No. 1 made in the 
combination die, Fig. 1, from 2 inches 
diameter to 1% inches diameter. 

Part A, Fig. 3, is a cast-iron die bed 
faced off om the bottom and provided with 
a threaded hole for the spring stud B. 
The steel forming part C was then 
roughed out, and three screw _ holes 
drilled and tapped into the flange of it. 
[he die bed A was then faced on the 


r 
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THE WORK AND THE DIES FOR THE FIRST THREE OPERATIONS 


The shells were drawn 3% inches deep, 
allowing for trimming both ends, so that 
the finished shell was 3 inches long. The 
drawing Fig. 0 gives full dimensions of 
the shells. They were made of soft brass, 
0.012 thick 

The outside « 
of the shell had to be 0.994 minimum, 
0.995 maximum; the inside of the large 
The outside of 


liameter of the large end 


1 


end was not particular 
the small end of the shell had to fit close 
ly into a brass cap of 0.640 inside diam 
eter, and the inside had to be a close slid 
ing fit on a brass tube 0.622 outside diam 
eter, thus allowing a thickness of metal 
for the small part of the shell of 0.009 
only, when finished. To draw a shell of 
such light material to a length of 3% 
inches by means of a single-acting press 
is not as easy as it looks, and the fol- 
lowing description of the method and 
tools employed will show how it was 


done: 


front and recessed to receive forming part 
( The three screw holes were trans- 
ferred from C to the die bed A and 
drilled and countersunk. C was fastened 
to A by three fillister-head screws. The 
die bed A with the forming part C was 
then put on to the lathe, and a }%-inch 
uir hole drilled through the center of C. 
[he outside of C was then finished to 1% 
inches diameter, hardened, ground and 
polished 

The blank holder D, or as I would 
call it in this case the shell holder, was 
made next. A piece of tool steel was 
bored out to a sliding fit on the forming 
part C. The outside of this was then 
turned so that shell No. 1 would fit loose- 
ly over it, the round corners of the shell 
holder to fit exactly in the shell. The 
shell holder was then highly polished 

The punch, Fig. 2, was then made. 
First the shank was turned to size, then 
the front part was bored and fitted to 
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allowing about 0.036 
The 
\f the punch was then fitted to shell 
shell was slipped 
id the face of the 
was a perfect 


the forming 
the 


part ¢ 


for two thicknesses of brass. 


face ( 
No. 1. so that when the 
over the holder ai 


punch set on top of it, there 


fit on the rounded corners at E, Figs. 2 
and 3 [he punch was then bored % 


inch larger from a point 34 inch from the 


face, the depth of the entire front part 
of the inch Then the punch was c¢ 
awav on one side as shown at H, Fig. 2, 


ind the spring pin J was put in, to throw 


uut the shell 
The holes 


then drilled through the die bed, the pins 


for the pressure pins G were 
were made, and the die was ready for the 
test. It I There 


will be 
were three rubber bumpers, each 6 inches 


seen in Fig. 3 
between 
to make 
shell 


yng, with two cast-iron plates 
divide the pressure, and 


The first 


} + 
them 0 


is uniform as possible 
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the 
the 


late held up by 


rubber bumpers seen by 


nc h is press 


drawing, Fig. 3, that the p 
ing directly on the rubber by means of the 
space enough for the 


pins F, leaving just 


metal to slip through when the press is in 
action It ther words, tl increasing 
press ire yf tne ibb« 1using the yreak- 
ge before, was changed by means of the 
pins F in form press like that 
f a drawing press The die was ed 
gain and it worked to perfection 

Next we red d the shells from 13% to 
11/32 h diameter \ die was mad 
for this purpose, similar, excepting in 
size, to the one just described. This die 
is shown in Figs. 4 and 5. Figs. 6 and 7 


show a die and punch for reducing one 
end of shell No. 3 to 34 inch diameter, 1 


ng This die is the same in con- 
is that in Fig No 3 The 
vided with a knock 


nch 
struction 


punch, however, is pr 














} + ' + e nee 11 
that was tried broke when drawn, to out to discharge the partly reduced shell 
it three-quarters of its depth. A Figs. 8 and 9 show a sizing die and 
i 
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rit AST THRE! vERATIONS 
couple more were tried with the same re ] irge part of the she A 
} le 
sult. I knew that the punch was fitted 1 cast-iron di ed with a hole let 


due to a 





the punch. It then occurred to me that 
possib e increasing pressur¢ f the 
rubbers might be the cause of the break 
ige. Some time ago I had an idea how 
the easing pressure in such a case 
( d be yme, and the following ex- 
planat vill show how it was don 

We took the part D, Fig. 3, and drilled 
partly int hree holes a driving for 
a 7/16-inch drill rod, leaving the bottom 
1 these holes he three pins F were 


then made, and driven into these holes. 


The tops of these pins were then faced 
off, so 
the shell holder D and the punch, Fig. 2, 
was placed on top of it, the the 
punch would rest on the three pins F. The 
bottom side of part D rested on the pres- 
sure pins G, and the pressure pins G on 


that when the shell was put on to 


face yf 


than the large 


ind turned to 


early its si! he ring was then hard 
ned and gt | to 0.994 inside diameter 
[he stripper ring, Fig. 10, was then mad 
T on the tsid T the ring tl e gro 
C was cut ly upper inside corner 
f this ring w icely rounded and 
polished and the ring was cut into 
thre qual p \ tight spring, about 

inch outsid liameter, was made 
fro ght spring wire; the spring was 
formed to a circle by hooking the two 
ends together, and it was then sprung 


die bed 
the sizing and 
ring B is held 


A was 


7 he 


receive 


groove in .. 
then bored out to 


stripper rings. The sizing 


bed by three set-screws, as 


lrawing 


in the die 
The stripper ring 
be able 


shown in t 


has a little play in its chamber, t 
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to xpa w! 1 ell 5 pre sed 
throug! The punc ler, Fig. 8 was 
made t I e s witl a suital 
hole to 1 ve the p Che punch 
proper was ned $ ind an air hol 
put through it, then |] lened and gt 1 
Op ting the e was as follows | 

shi t sized w stuck on to the 
pun ind when the treadle of the press 
was trippe 1 shell went hrough the 
l 1 a iittl low the stripping ring, 
which would se up around the punch 
ry tl rf the ring and strip th 
s] ff the p yl t returned. Fig 
II is ing die for the small part of the 
shell [he die is made with a bottom to 
ift s shown by the drawing. Oper- 
ating tl lie was the same as on the first 
sizing di Che shell were stuck on to 
the punch, and after they were sized they 
came ff nicely Che ends of the shells 
we trimmed on a trimmirfe lathe. The 
shells, of course, were annealed between 
the operations 


[he most interesting feature of the 
drawing of such shells is the stretch that 
the metal will stand under the strain. In 
this case the blank 
isured 7 inches from one 
bl 


was 334 diameter, and 


bot 
t the ot 


ier, so the blank was 
stretched to about double its former diam 


will make another story 





to Technical Schools 


By W ALTON 


Is it not about time to stop “roasting” 


schools and give them a little 


credit for doing as well as they do, con 


sidering much of the ma- 


terial they have to make into engineers? 
No one can be more conscious of the 
rtcomings ot tl average “tech” when 

le first goes to work than I am: but it 


must be remembere d that the schools have 


material comes to them 


If they could have their choice of mate 
rial, no doubt the 1 iting product would 
be quoter igher = the market 

At tl in given equal intelli 
PC! t t WwW aL e that the tech 
Ml \ he nore valuable 
tha tl p, ifter h has 
beet t w | gh to be able to 
pply his knowledge intelligent 


I e pr nduct of the 
1 ' , ' 
hops 1s t rst ind that where 
I really ip ble man applies for a job 
there ire 1 W can never be de 
pel ded pot! t invthing right No 


ould assume to judge of the product 
of the 


specimens, 


shop training by the last-named 


ind the same rule should apply 
the 


in judging the. men from schools 


This is particularly true as the shop can 
select its material, to a certain extent, 
while the school 
the 


the fees 


has to take anyone who 


can pass entrance examination and 


pay 
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Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice 


and Economy 





WE 


Jigs and Fixtures for Machining 
Automobile-engine Pistons 


sketches 


a he 


jigs and fixtures tor 


show a complete set o: 
[ machining pistons 
for a 35-horse-power automobile engine. 


7 hes¢ 


quality, 


pistons are made out of a good 


and ars 


close-grained, gray iron, 


Figs. 1 and 2, and also, in a 


shown in 
partly finished state, in Fig. 3. They are 
turned complete, and the wrist-pin hole 
bored in a flat. turret lathe, with a cross 
sliding headstock 

[he first operation is to grip the piston» 
at the 
chuck 


across the bottom end, and turn them 


end in the four-jaw 


the lathe, face them 


top, or solid 
supplied with 
as the chuck jaws, 


over the top as tar 


leaving 0.010 inch to finish by grinding 
The pi 
at Fig. 3 
the wrist-pin hole, marked A. 
the face 
shown in Fig. 7, 
lathe spindle, turned up, and recessed on 
turned 


ston now takes the shape as shown 


The next operation is to bore 
For this 
iron plate Cz, 


operation gray 


is clamped on to the 


the front to receive the spigot E, 
on the back of the angle bracket C, 
secured to C1 


shown 


in Figs. 4 and 5, and by 


four 54-inch set screws. C is recessed out 


1é inch deep on the bottom, to receive the 








PAY 


FOR 


a Re } 1 ‘ = 
it, which has also two 4& 


ioles drilled in 34 inch deep, as 


shown dotted in Fig. 4, for receiving two 
springs made of 16-gage steel wire, for 


forcing D up to the wrist-pin hole lugs, 


cast inside the evlinder These lugs locate 


themselves in the V planed in the top of 
D, to insure the pin hole being bored 
dead central in them. F F are two %& 
inch bolts, and G a swinging clamp, for 


securing the piston while it is being oper- 


ated on. Fig. 6 shows a plan of the swing- 


ing clamp, which is curved on the inside 


to fit the crowned top of the piston. 


The next operation is to complete the 


turning. For this operation a recess is 
turned in the face plate, as shown at Fiy. 


7, into which the turned end of the piston 
good fit | 
] 


an evel 


is a oO insure its running true, 
volt, shown separately in Fig. 8, is 
passed through the hollow spindle of the 
lathe, a pin is pushed through the piston 
made 
the 


is then faced up with 


and eyebolt, as shown, and the lot 
secure by the nut and washer at back; 
front crowned end 
1. simple form cutter, and the remaining 


portion of the top finished to the same 
size as the other end. The three ring 
grooves for the piston rings are then 


01, shown in Figs. 
This tool 


turned in by the form t 


9 and 10, all at the same time 
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JIGS AND FIXTURES FOR AT 


turned end of the piston, which should be 
a good fit and located central with the 
lathe spindle. To the 
holes being exactly central, a lug is cast 
on C, which is shaped out to receive the 
steel-locating slide D. The latter 
turned shank, which drops in a hole bored 


insure Wrist-pin 


has a 


TTOMOBILE-ENGINE PISTONS 


a round turned shank, and is held in 
a bush in it has four cutting 
edges milled in, as shown in Fig. 10, two 
two intended for 


has 


the turret; 


being for roughing and 
& ; 


finishing. This completes the turning op- 
eration. 
The next operation is to face the inside 


USEFUL 


IDEAS 


of the two bosses A to width, as shown 
In the jig shown in Figs. 11 
on the bottom and 
the and a 


1g inch wide milled along the top, 


in Fig. 12 
and 12, this is planed 
bored out to receive piston, 
Saw cut 
the lugs J being drilled and tapped for the 
thumb screw / for holding the pistons in 
position. The cutter bar passes through 
the lug H and through the wrist-pin hole 


Pp p I 


(ol of N 


aes ee 
FIG.13 FIG.14 
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}1G FOR WRIST-PIN SET-SCREWS 


in the piston; a double-ended face-milling 
cutter is slipped on, and the bosses faced 
to width. Two slots L 
bottom of the jig for holding-down pur- 


are cored in the 


poses. 

The next and last operation is to drill 
the two set-screw holes B for securing the 
For this the jig 
be- 


wrist pin in position. 
shown in Figs. 13, 14 and 15 is used, 
bored to fit the piston, and sawed 
As in the case of Figs. 11 
are bored out to 


ing 
through at NY. 
and 12, the two lugs R 
receive the two locating pegs Q, which 
the piston by passing the 
wrist-pin holes; the thumb screw U, oper- 
ating through the two lugs 7, which are 
cast solid with M, is used for securing the 
lot; S is a 3/16-inch round pin, which 
passes through R, and operates through a 
We found 
this preferable to a spring plunger. Wher 
the pin QO is pulled back to the end of the 
slot the piston can be removed from the 
jig. When the shoulder of QO is pushed 
up against the faced end of R the pis- 
ton is located in position for drilling. For 
this the top cross bar N has two bosses 


locate into 


slot in QO, as shown in Fig. 16. 


O cast on it, projecting down the inside 
f the piston and carrying the two drill 
bushings P. Thus the top of the jig is 
open for the operator to look through and 
see the drill at work. 

Pistons machined with this set of jigs 
can be done in the minimum time, at a 
great saving in labor cost, and they are 
absolutely interchangeable, which means 
a lot in assembling. “AuTO.” 
England. 
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An Adjustable Cam and Lever 
Feed 





I send you a layout of an adjustable 
cam feed for use on a wire-forming ma- 
chine or any automatic machine on which 
sheet-metal strips or wire from the coil 
is used The features of the feed are, 
first, the great range of adjustment (the 
one in the sketch here shown having an 
adjustment from nothing to 534 inches) ; 
secondly, it will work as quickly as it is 
possible for the cam to give the desired 
movement, usually from 60 to 90 degrees 
is sufficient. By feeding in 90 degrees 


Connection-to Grip; 
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method a crank motion or any desire 
motion can be given so that the lever 


will work smoothly. I have seen this fee 


movement used, and I have used it mysel 


orm several machines. It is very accurate 


and gives good satisfaction. FEED. 





Annealing High-speed Steel 


1 do not know where E. V. gets hi 


idea that Novo or any other kind of high 


j 


speed steel needs such elaborate appar- 











considerably more time is given for the 
remaining operations than if an ordinary 
crank plate were used. The cam 4 gives 
the motion to the lever B, which is ful 
crumed at C. The lever B has a T-slot 
in which the block D slides, and is ad 
justed by the screw E. Integral with the 
block D is a stud and on this stud a 
shouldered bushing H is placed, which 
should be a good running fit. A sliding 
block K is a running fit on the bushing H 
and also in the slot in the rock lever J, 
which is pivoted at P. At the end of 
the lever J, at O, is a connection by 
means of which the movement of the 
lever J is transmitted to the gripping slide 
The points C, P and the central position 
cf O should le in the same straight line 
When the center of the stud on the 
block D coincides with the point C, the 
eenter of the block K will also coincide, 
and the lever J will be stationary. This 
is one extreme. Now by adjusting the 
sliding block D toward the head of the 
screw E, we can regulate the throw of the 
lever J to any point within the limits for 
which the feed is designed sys this 
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hem ground oftener than from 6 to 14 
days, and the latter is much preferred 
If E. V. will convince me that he is ob 
taining these results, then I will consent 
to get a pail of water and try his sugges- 
tion 

I can hardly think that S. I. W. is still 
1 tr le he is following my dire 
tions at page 322. Of course, if E. V. has 
nly one piece to anneal and he has 


hardened it as he advised me to try, he 
may be able to anneal it; but let me ask 


im to trv something. Take some %&-inch 




















atus to heat it. There are several ways und stock, pack just as he has described 
yf telling what is meant by 800 degrees in a vessel one inch larger than the piece 
Centigrade, or dull cherry red, without’ to be annealed, heat it for 10 or 15 min 
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AN ADJUSTABLE CAM AND LEVER FEED 


an elaborate apparatus. Lead will boil at 
815.5 degrees Centigrade, and it will not 
and learn the color. 


I would not want to heat in ten to 


cost much to try 


twenty minutes, as he states, any piece of 
carbon steel that was intended to be for 
i tool Manufacturers of high-speed 
steel say it must have more time than 
carbon steel to heat for annealing. I have 
often had three or four hundred pieces 
to anneal, and if I had to make sure they 
were drillable, as E. V. says, I would have 
little time for annealing and hardening 
I am through with using water when it 
comes to high-speed steel 

The manufacturer of today wants his 
lathe tools to cut steel running from 150 
tc 190 feet per minute. He wants his 
milling cutters to run from go to 160 feet 
per minute, and he does not want to have 


As 


. } ———___—___—___ 








ites, then take from the fire and open to 
see how hot it is. He will find that the 
piece has reached only about 7oo degrees 
Centigrade, for he could get his caps only 
to a little more than a yellow orange, or 
1200 degrees Centigrade, and, using the 
forge he does, he can hardly work his fire 


tc 1200 degrees Centigrade, and do his 


As I stated in my previous article, a 
piece of high-speed steel could be heated 
for one hour and might be soft or it might 
not If the piece had not received the 
proper heat when it was being hardened, 
then it might be annealed; but that is not 
the heat to harden at. Hence we term 
the piece “tool hard,” as it can be ma 
chined, but not hardened as a tool to do 
work, so we cannot consider the anneal- 
ing of such hardening. I have had thou- 








sands of pounds of high-speed steel to an 


nea nd when the methods are used as 
stated before, the results have been very 
satis 

In shops where lead bath is used, th 
lead will be found an excellent place for 
i ling sn work by placing the steel 
the hot d, leaving there over night, 
king \ n the lead is reheated, re 
, i lead from the work with a wire 
S lipping the work in oil, then 
1 batl hereby removing all 

ead stucl the surface of the work. 
If these pieces are small and the body 
large to hold heat 


»f the lead sufficiently 
for a number of hours, it will not be nec 


essary to heat the lead more than 800 de 
grees Centigrade, dull cherry red; 
neither will it be necessary to run the fire 
to continue the heat after the work is put 
i! C. U. Scort 





Herring-bone Gearing 


\ gun-boring lathe is directly driven 


by 10-horse-power motor through metal 
a 
1 
| 
| 
| 
| J 
| 
} a 
FIG, 1 FIG, 2 
THE TWO GEARS 

herring-bone gearing. Each gear is made 
in two parts bolted together on the line 
1a \ asserts that in order to obtain a 
noiseless drive it is necessary to stagger 
the teeth of the gears as in Fig. 1, while 
B is of the opinion that it is wrong to 
stagger the teeth, stating that the teeth 
hould be as at Fig. 2. As the motor runs 
it a slow speed the lateral pressure in 
duced by the angular teeth is neu 
lized by having the teeth arranged as at 
Fig while with them arranged as at 
Fig there would be a tendency for the 
gears to slide on end alternately in either 

direction HANS BUNGE 

Chemnitz, Germany 

Herring-bone’ gea ir commonly 
made in this country as shown in Fig. 2 
nd they run with very little noise if wel 
nade. Fig. 2 has the advantage of a re 


duced effective pitch but we should ex 


pect good workmanship to be even more 
important with this construction than 
with the other. We are unable to say 
vhich plan is preferable.—Eb.] 


tern 
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A Multiple Pattern 


The half and sketch show how 


four pipe 
\ half pattern only w 


tones 


elbows were made in one pat 


as needed as 


was molded on the machine, both halves 


mold being alike. Fig. 1 shows the 


i tle 

















PIPE ELBOWS 


PRINTS 


FOR FOUR 


PATTERN 
THE 


FIG. I 


WITH CORE 














FIG, 2 BACK OF THE PATTERN 

















FIG. 3. THE CORE IN THE CORE BOX 


pattern, the light portion being the print 


lig. 2 shows the back of the pattern and 
how it was cut out for screws to hold 
the joints. The straight parts were 


turned in halves, and the four corners if 
brought together would make a complete 
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will explain how these were 
turned. Fig. 3 is a picture of the core 
box, although it shows the core more than 
it does the box. Fig. 4 shows the core in 
relation to the four castings. This multi- 
ple pattern took but little more flask room 


circle, which 


than a single pattern would, as a single 
pattern would require longer prints. The 
combined core being supported in four 


places needed no anchors to hold it in 
place, resulting in four castings being 
molded as quicklysas one could be, the re 
J. L. Garp 


sult also being surer 





Dimensions on Drawings 





I have lately been following with con 
siderable interest the correspondence ap 
pearing in these columns, under the above 
heading, on account of having from time 
to time felt the difficulty of expressing 
in writing on a drawing the exact degree 
of accuracy required for the. particular 
work in hand. 

On page 290 H. D. Penny mentions that 
it is his custom to use vulgar fractions 
in dimensioning unimportant sizes and de 
those which are important. 


cimals_ for 








FIG. 4 THE FOUR CASTINGS AND THE CORE 


He gives the reason for this as being that 
ic would be a simple matter to machine a 
piece, say, to I 5/16 inches; but to ma 
inches would in 
on account of th« 
accuracy demanded by the latter dimen 
sion. But the two are identical, and why 
should a decimal dimension imply more 


chine a piece to 1.3125 
» Les ] 


volve considerable ski 


than when vulgar fractions are 


Of course I can imagine the sys 


accuracy 
used? 

tem being used when all of the machin 
ists are acquainted with it; but men are 
continually coming and going, and before 
a new hand knows the difference in ac 
curacy required he may spoil work which 
has had considerable time expended upon 
iit. An explanatory note on the drawing 
could be used to explain the different de 
grees of accuracy required in the two 
kinds of dimensions; but even then it 
seems to me to be a quite unnecessary 
mingling of the two systems, requiring 
the use of tools graduated to suit both 
and the vulgar-fraction di- 


the decimal 


mensions 
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Where I am at present engaged all di- 
mensions are given in millimeters, so that 
it would be hardly possible to use the two 
systems, and the method I adopt is to 
underline thus (3-45) all dimensions re- 
quiring any considerable degree of 
curacy. 


ac- 


A footnote on the drawing explains the 
use of the line. If very great accuracy is 
required, limits are added, as 

Oo. 
3-45 0.000 
This system, I believe, is quite common 

When a 
and it is required to alter the dimension 
of a part which would involve consider- 
able rubbing out and redrawing, if made 
to scale to the new dimension, | simply 


drawing is nearly completed 


put a line over the figures, thus (3 45). 
On the subject of keeping a record of 
jig drawings I should like to say that my 
experience certainly shows, to my 
satisfaction at any rate, that it is better 
to retain the original drawing of the jig 
in the office and to more 
blue prints to the various departments. 
Otherwise difficulties sometimes arise 
when a figure has become indistinct or 
invisible, as there is no record at hand 
of that particular dimension. Again, 
drawings do get lost sometimes, in which 
case the whole thing will probably have 
tc be redrawn. This applies chiefly to 
large works, and no doubt in a small fac- 
tory a modification might prove to be an 


E. J. L 


own 


issue one or 


advantage. 
London. 





A Swiss Vernier Caliper 


The illustration shows a vernier caliper 
of Swiss manufacture. It is graduated 
on both the inside edges to metric meas 


Cc B 
J 
A SWISS VERNIER CALIPER 
urement and on the one outside edge to 


English inches and eighths 

By reversing the sliding jaw to the po 
sition C it can be used as a hight gage, 
an extra set of vernier graduations being 
provided on the sliding jaw for hight- 
gage readings. H. Frey 
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A High-efficiency Fly-wheel 


Joint 


While not wishing to detract from the 


ippreciation given Mr. Haight for his im- 
provement, there remains a practical de- 











fect which seems to me a real one. This 
‘s that no provision 1s made prevent 
the steel links (the feature of the de 
| a 
Band 
encircling 
W heel 
~ Taper 
} Pay 


Panes | 





LINK AND BAND FOR FLY-WHEEL JOINT 


sign) from possible sideway movement 


This movement seems possible, and it is 
therefore desirable to provide against it. 
No doubt when used as a Pelton wheel 
the casing can be so designed as to elim- 
inate this objection, but the suggestion of 
the article is for its use as a fly-wheel 
Although no the 


t stated in 
obvious that the link is 


letter-press 
shrunk in, 


and under these conditions it is quite pos- 


it is 


sible to impair its tensile strength by ar 
excessive shrink all 

The calculated stress 
s 8800 pounds per square inch, and a safe 
working uld be 


per square inch. Using Young’s modulus, 


ywance 


given for the link 


say 15,000 pounds 


load w 


the a1 


nount of stretch necessary to pro 

luce this would be 0.0065 incl 

stress I str 

15,000 30,000,000 

Strain = ; 

Stretch 0.0005 inch 

Taking this as shrink allowance, an ex 
cess of 6200 pounds is available to hold 
the link in place under normal load 


But, right here, another point suggests 
itself. Will the link 
elastic under the varying 
occurring with normal or 
mal loads? 


ulter in 


steel of the 
value stresses 
possibly abnor 
It is possible that it will do 
so, and from this point of view a safe- 
guard against side movement seems nec- 
essary. One solution of this 
lugs cast the with a 


be 


cotter 


would 


on wheel 


709 
driv g n, but proje ms of 
this chara jectionable in several 
ways 

It may be possible to put in the links so 
that the taper shown sketch (exagger- 
ted) will hold tl nks from sideway 
n nent As a be ult more expen 
sive solut banding the wheel in the 
groove would se simple method of 
retaining the p ts of th desigt Suc 
1 wheel would considerably stronger 
han a solid casting, and a better shrink 
1b Id be mad A. L. Haas 


Tapping Nuts Rapidly on the 
Drill Press 


llaving a great. many nuts to 


make of 


; to 34 inch, mostly 


t a special thread, the drill press was 
used advantageously with the fixture 
shown (he body A of the fixture is of 
cast 1ron 3x2'2x6 inches, with a 13/16-inch 


hole drilled all the way through and coun 


terbored 1% inches diameter and 1 inch 


deep. Two inch set-screws of ample 


length for all adjustments were put in 120 


degrees apart and at the center of the 
depth of the counterbore 

[hese screws clamp the blank nut and 
bring it central under the bushing B. It is 
nly necessary to use one screw after the 
first nut has been set Che bushing B is 


carried by the piece C, which pivots on the 


bolt D, allowing the removal or insertion 
of the work. C is cut out on one side for 
bolt &, which clamps it when in working 








position It also acts as a stop B is held 
in place by a set-screw so as to allow for 
| 
leah 
% 
~ 
“~ 
D 4 
“TN - +) B 
) 
Gu i hg 
™m A a 
| cmon. — a eee — ~ ? 
— 7 
ae ——— 
NUT TAPPER FOR DRILL PRI 
hanging to any desired size. A was 
clamped over the hole in the press table 


and brought central with the spindle 


A Nove. Coiitet EyEector 


The press was arranged so it would be 


unnecessary to stop to change from drill 











t tit] th evcrst by means of th 
collar /:, which was a loose sliding ht to 
the press spindle and milled for a tool 
steel piece G, shown dotted, which was a 
loose fit in the slot of the spindl This 
slot was elongated to allow for B being 
heavy enough not to bend and so G would 
not interfere with the tang of the collets 

With this arrangement it was only nec 
essary to let the collar / strike the bear 
ings ot the press to eject the collets In 
fact, | added sufficient weight to the coun 
terbalance of the press to make this opera 
tion automatic, by setting the trip of the 
feed The collet as made a loose fit for 
the shank of the tap so the tap would 
drop out when it was through the nut 

The taps were made longer than the 
ordinary tap and were run through at the 


same speed as the drill \ pump was bor- 


rowed from an old Brown & Sharpe mil 
ler and driven from the feed cone of the 
press, giving a fine cooling stream of cut 


ting mixture. With this arrangement and 
an apprentice we drilled and tapped thou 
sands of nuts rapialy and accurately. 


Joun J. SEIBERT 





When Does It Pay to Make 
Special Tools ? 


We make about 300 caps per year like 
sketch. Che 
edge and bottom, bore and thread on tur- 


usual method was to face 


ret lathe; time, 18 minutes 
We made a reamer and tap for this, and 
bottom, rough-bore, 


now face edge and 


then ream and time, 9'4 minutes 


The cost of tap and reamer was $19 


tap; 


}+--——--4" 





i itr 
rHE CAP TO BE MACHINED 

The saving in one year is $7.43 in time, 
as a handy man runs this machine. 

As the tools have actually done the first 
year’s work, or 300, and are in a condi- 
tion that promises 300 more, the up-keep 
but the the 
ment the first year 


has cost interest on invest 

In a discussion over the tool the super 
intendent said that it did not show margin 
opera 
tor’s lack of judgment, hard material, ete. 
a bolt cutter furn 
The 
reamer has inserted teeth of high-speed 
The teeth in both reamer and tap 


enough to provide for accidents, 
The waste steel from 
ishes steel for insertions for tap. 


steel 
can be replaced for $5. 

So I would be glad to know what read- 
ers of AMERICAN MacuiNist think pays 
along this line. R. 
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A Simple Flexible Joint for 
Small Power 


The sketch of the joint shown here will 


be found to be very convenient and eco- 


nomical where it is desired to transmit 
power at an angle. 

The power is transmitted in the same 
manner as with a straight shaft. The dif- 


ference is that, as the shaft revolves, the 





{' 
Y 
Sh Oger 
' 
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SIMPLE FLEXIBLE JOINT 
distances between the holes of the hold- 


sliding up 
span these changing spaces. 
vp 


ers change, and the pins, by 
and dow: 





Authority of Gang Foremen 


I have observed in several shops the 
practice of subdividing the work, each 
part being under the direction of a gang 
boss or sub-foreman. I believe this sys- 


the economical method of 


] most 
producing work in large quantities 
Having had more or less experience un- 


der the various ways I would like to call 
attention to several defects or weak spots 
coming to my notice 


| he 


thority on 


lack of 
sub-foreman. 


and greatest, is au- 
part of the 
Hle is given charge of a number of men 
and told that he 
for the quality and quantity of the work 


first, 
the 
will be held responsible 
produced, also for the general discipline 
of his help. 

Upon trial it is found that one or two 
of his men are entirely unsuitable for the 
\fter fifteen or 


dollars’ worth of material, to say nothing 
} 


class of work. twenty 


of time, has been wasted, complaint is 
made to the department foreman. The 
answer is: “Well, can’t you change 
them! Give them some rough work to 
do.” 

Again, the sub-foreman has a job to be 


a hurry, and thinks he will give 
Looks for him, but he is not 
to be Upon making inquiries of 
the clerk the reply is: “Oh, yes; Tom 
asked in the office to be allowed off the 
rest of the day.” 

After a few more experiences like the 
preceding, Mr. 
doubt his authority 
his position is simply that of a 


done in 
to Tom. 
found. 


Sub-foreman begins to 
He finally decides 
driver, 
and desiring to be somebody or nobody, 
he resigns in disgust. 

I have found that the only way to make 
a success of dividing work is to give the 
man in charge of it absolute authority 
over the men under him; listen carefully 


te complaints about tools, and suggestions 
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as to methods. Treat your assistant as a 
man, not as a machine, and if he is the 
man for the place he will respond. 

Do not, upon any consideration, step be- 
tween him and his help. If a workman 
comes with complaints, tell him that if he 
can’t get along with his foreman he will 
have to go. 

Another thing: be frank; do not try to 
make your assistant believe that every job 
he has under way is a hurry job. If he is 
a man of intelligence he knows better; if 
he is you do not want him 

If this system does not work, change 
your assistant and do it quick. 


not, 


The foregoing is only an old friend un- 
der a new form, namely, the straw boss. 
But there are so many places where it is 
practised that I am impelled to write, 
hoping that it may come under the eyes of 
some of the that be, 


tions be improved thereby 


powers and condi- 


Co-ORDIN ATE. 





Centering Round Stock in the 
Sensitive Drill— Another 
Centering Scheme 


1 was reminded by Mr. Faulkner’s de- 
scription of his centering device for the 


sensitive drill, at page 563, of an old 
method which I once saw used—not, how- 
ever, in the sensitive drill, but in the 
speed lathe. The device consisted of a 


driving chuck, as 


and two V-rests like Fig. 


cone-shaped piece or 
shown in Fig. 1, 


y 











FIG, I 
—_—_—_—— 
FIG. 2 
CENTERING ROUND STOCK 
2 The chuck was made of machinery 
steel and fitted to the thread on the lathe 
spindle. Its internal surface was cut 


lengthwise toward the center, with teeth 
for the purpose of driving the stock. To 
were case-hard- 
ened. case-hardened V-rests pro- 
vided with shanks of sufficient length to 
allow of a variety of sizes of stock were 


preserve the teeth they 
Two 


fitted to two hand rests, such as are usu- 
zlly furnished with speed lathes. 

To use the device, the chuck was screwed 
on the the lathe 
rest was placed as close as possible to it, 
and the other at a distance away, depend- 
ing on the length of the stock to be cen- 
tered and drilled. The combined drill and 
countersink was carried in a chuck in the 
tailstock. The rests were adjusted to the 


end of spindle, one 
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proper hight for the diameter of the stock 
to be drilled, a length of stock put into 
them, and the lathe started. The pressure 
of the drill m advancing toward the head- 
stock drove the stock into the chuck and 
caused it to rotate. The continued pres- 
sure of the drill of course accomplished 
the desired result. This method of cen 
tering and drilling is a very rapid one, 
but | am unable to say how it compares 
in rapidity with that described by Mr 
Faulkner. It seems to me, however, that 
this device would cost somewhat less than 
the one described by him L.A. M 





A Few Notes about Helical 
Springs 


Your recent articles on springs ought 
to be of great service to many engineers 
who have experienced a difficulty in d 


signing springs. Although it seems a very 
I 7 


simple matter designing a spring, yet the 
number who fail to do so correctly is ap 
palling. In the course of a few years 
spent in the drawing offices of some lead 


he north of 


ing engineering firms in t 
England I have worked beside a_ large 
number of draftsmen, and yet the num 


ber who knew anything about a_ spring 


ild be counted on the fingers of 
har 
. € 4 ON TO DESIGNERS OF S NGS 


When making a drawing of a spring | 
always made a scale diagram similar t 
Fig. 1 in O. A. Thelin’s article, page 847, 
Vol. 29, Part 2. It will be noticed that 
istance between the vertical lines 
(/n—f") in the diagram referred to 
gives the working movement. It is here 
some draftsmen on boiler work go wrong 
[hey take the blow-off pressure of a 
safety valve as the P of the formula, for 
getting that they are, by thus doing, not 
allowing for any working movement 
When the valve lifts, a greater load and 
extension or compression, as the cas« 
may be, than the spring was designed for 
comes on it. Perhaps the Board of Trade 
foresaw this when it produced the formula 
used by marine engineers, using a co 
efficient 8000 for round steel in place of 
31,500 given by Thelin and 35.000 used in 


] Iswick 
. for round steel 


10,000 d 
D 


».01§ D? 
——s 


in which, as in Mr. Thelin’s article, 


*The Armstrong works, described in the 
AMERICAN MACHINIST in 1904 Ep. 
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[he Elswick formulas are D / 

P= force in pounds, 2 A 

F = deflection in inches of one coil un Approximate length of one il—/ 
der load P, xD. Substituting value of | 

ad liameter of wire in inches, PD *D 

D)= pitch diameter of coil in inches , > A 


How THE SPRING FORMULAS ARE 


DEVELOPED ¢ D )) PD xp) 
Your correspondent, Mr. Thelin, re 2 : : l 
marks that the formulas of a helica p D m 
spring are based ipon the fact that th 4 A 
coil in a spring can be treated as a bar nx d* 
. S Baw s - : 
held at one end and influenced by a tur 4 tor! Id sectiO ; _ , and by 
a 5s- 
ing moment at the other, the arm and = syhstitutinge this val 
force of the moment corresponding ri _ pps 09 x spp» * 
spectively to the pitcl radius and load of / ade = 7 
! , 1 , - . ; , Ha , a 
the col Perhaps the following may b : : 
: ; ; ld Hil ( taken as 12,000,000 in the Elswick 
ft mterest to thos who woul ike t 
torn \\ g ior ys tuting 
trace e for ! the st princi . 
\ i d ( 
ples 
7 i) i)? 
~ FF =x OF 0.02333 per coil. 
ean radius of 1 spring 300 d 


y mndnlue tn reeict tarean % 
- he va and Z, for the 


fy ing] f toy ' ' i vario tions m be btained from 


I nertia and 





qu g 
\ (oTHI | , LA 
“ine 
ee ~ () £ hi ere es 
26.SSo @3 ».0214 3 
/ and / 
c dD a 
~ IO! 
i, ee p 16,128 ¢ 7 O O214 Dp? 
an 
tia D d 
- TF § 
wn rm had a curious safeguard 
which took the form of the formula: 
Load in hundredweights Varimum extension 
Weight of spring in pounds 
DIA Ax | STRA ‘ MOMENT yy FORCE must not exceed 10 
AY Ni \ ’ N \ xpla tnose who 
D W le d I did and b 
P f Ai tut | Rk. ¢ 
: Eng 
P 2*Z 2/7 na* . vill Dp t that Begtrup’s 
D Lb 16 (“K Thelin’s formulas 
] ae | } | f ves 7 v1 ' » the 
In the Elswick formula f is taken as and the Elswick rmulas, given in the 
89,250, and the formula thus becomes: above article, are all based upon the same 
sch ( I ype h is that pre 
. lem \ ! I | 
Pp 2 59,250 nada 35,000 d4 t ; : I 
Dd 16 D ° ' | 
the general equation for stifmess in Wanted—Fool-proof G 
; ante ool-proo ages 
iny case of tors ; 
4 ; 
Moment of 1 1, wh I w lv ! like » hear of a 
, shop gaging system that practically fool 
f ength of material twisted, and ROP gaging rear age 
, f star ‘ 11se 
{ rsional rigidity iodulusot elas v , Ni nS TN -—- 
t ( ing IT n ( $ oO hn 
ticitv tor torsio1 polar moment of in 4 . 
r} , . , { ‘premium plas | have enc yuntered ts 
ertia { he pr ft ot this mav be tound in 4 é : : 
k ] I a tr ) wit snap gages being badly 
vyorks on analy ’ nics. ) rom 
; / sprung i ring gages lapped out, by try 
) 
this, inserting P? for the moment, and ng on revolving shafts, et I would like 
2 
™ ¢ o - . k \ ys f e other boys have 
so iw ror \ get 
fared S tion, and what method 
= the , ead 4 , ent or n fy 
*Or the Polar section modulus i t 
Polar moment of inertia such treatm (, \GH 
Distance of extreme fiber from center of 
gravity *The same as Thelin’s first expression for 
+The coefticient is, more exactly, 35,048 I Ed 








A Problem in Laying-out a Gear 
Train 


In the course of one’s daily work one 
runs across many novel and interesting 
-oblems that have to be solved—some 


) 
that may be attacked by authorized rules, 
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Molding a Worm Wheel in a 
Two-part Flask 


When a boy, about 20 years ago, | saw 
n old gray-haired molder demonstrate 
several ways of molding a sheave wheel 


in a two-part flask, all of which, he said, 


B e 
| 
E ) 


\ PROBLEM IN LAYING OUT A GEAR TRAIN 


others that require some ingenuity in their 
solution. The latter are those that add 
interest to the routine work in hand. 

I have very often run across problems 
similar to the following example: We 
have a train of three gears located as 
suggested by the sketch, where A, B, and 
C are the centers of the gears. It is re- 
quired to find the hight above the line 
1D of the center B, that is, the length of 
the line B E; the known dimensions being 
A B and B C, each equal in this case to 3.4 
inches, though their equality is not a nec- 
essary condition of the general case; and 
1 D and C D, which are, in this example, 
eq ial to 034 inches and 2 inch, respec- 
tively 

I have in each case solved the problem 
so as to come to a satisfactory result, but 
the methods employed have been any- 
thing but satisfactory. I should therefore 
like to submit the problem in order to see 
what can be made out of it in the way of 
a satisfactory solution. In most cases 
where the dimensions are so proportioned 
that the angles are large the problem 
might be solved graphically, but in the 
case mentioned nothing but a mathemati- 
cal solution would give a very satisfactory 
result DyNAmIc., 


Tongs for Handling Cutters 
in Gas Furnaces 


In handling high-speed milling cutters, 
formed screw-machine cutters, and also 
small dies in the high-heat gas furnaces, 

is necessary to have tongs capable of 


were in common use when he learned his 
trade. These were as follows: 

In Fig. 1 the drag half of the pattern 
was laid on the mold board and the drag 
flask, which had been well clay-washed, 
rammed up, packing sand firmly against 
the sides. The parting was next made to 
pattern, along lines E E, and the balance 
of drag rammed; the whole rolled over, 
cope pattern put on, throat of sheave 
rammed and parting made along lines F F 
the cope placed, rammed and lifted off, 





Ey TET fete de 
FIG. 1 
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performance quoted above was such a 
surprise to “his tormentors,” that theirs 
would be a very undesirable foundry to 
handle some of the break-downs that so 
often tax the ingenuity of foremen and 
molders, who are frequently called upon 
to devise ways and means to replace 
broken castings in a hurry, and with only 
such help from the patternmaker as is 
absolutely necessary to enable them to 


cast it today. L. N. PERRAULT. 





An Emergency Method for 
Straightening Pipe 


There are very few jobs that may not 
be done in more than one way. Pipe 
straightening is one of them. I once 
found myself with several lengths of 
four-inch wrought-iron pipe which were 
not as straight as I considered necessary. 
lo straighten them I roped the lengths 
tightly between two wooden scantlings, 











TWO WAYS OF MOLDING SHEAVE IN TWO-PART FLASK 


the top half of pattern drawn and the drag 
lifted off the bottom board, carrying sand 
as shown at B, and leaving drag pattern 
and sand, shown at C. The pattern is next 
drawn, core set, nowel replaced and cope 
closed, all of which, as the sheave was 
only 10 inches diameter, required less 
time than the telling of it. 
ANOTHER Way 

In Fig. 2 an iron ring D D, about % inch 
larger in diameter than the pattern, was 
placed on the mold board with the drag 
pattern, the drag rammed and rolled over, 
cope pattern placed and throat of sheave 
rammed, parting made as shown by lines 


tL 





L 


ow 





VE 


Inside Cutter Tongs 
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| Outside Cutter Tongs 
l > > 


rONGS POR HANDLING ¢ 


holding the work with an even, but not 
severe pressure [he sketch shows an 
nside and also outside tongs made for 
ise in a furnace having a comparatively 
small entrance. Either kind can be made 
from %- or ™%-inch iron in a short time, 
With this kind of tongs, there is no 
danger of springing the work by too much 
pressure, as the pressure is applied di 
rectly in proportion to the strength of the 
Don W. KING 


erip on the handles 
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UTTERS IN GAS FURNACES 


EE, cope rammed and lifted off, cope 
pattern drawn, iron ring carrying sand, as 
shown by CC, lifted out, drag pattern 
drawn, core set, ring replaced, cope closed 
and weighted ready to cast 

The third method was substantially the 
same as that described by L. J. Yeomans, 
while in the fourth, dry-sand cores were 
used to form the throat of sheave. 

REPAIR-j}0B CASTINGS 
One can’t avoid thinking that if the 
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Dit 4 loa: SSD 
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F1IG.2 
and wet the ropes. As the ropes con- 


tracted they drew the scantlings together 
and made the pipe somewhat straighter 
When they stopped shortening I bound 
other ropes about the entire rig, between 
the wet ones, and after wetting them, re- 
moved the first set. A third set of ropes, 
wet in like manner, made the pipes 


straight Ropert GRIMSHAW. 





Turning Ends of Square Bars 


I think John Price, at page 538, must 
have had some trouble turning the ends 
of square bars with a box tool contain- 
ing four cutters. 

Some years ago I ran across a job 
where they had them to turn by the thou- 
sand. My predecessor turned them on 
I fixed a tool similar to Mr. 
When I got it started the fun 


centers 
Price's 
commenced, there being four cutters. 
All four cutters were in the heavy cut or 
the light cut at the same time; conse- 
quently there was a decidedly jerky mo- 
tion of the belt and lathe spindle. 


I changed the tool so as to use five cut- 


ters, which stopped the jerky motion, be- 
cause one cutter only was in the heavy 
cut at a time. Some one of the five was 
in the heavy cut all the time, while the 
others were leaving or commencing the 


heavy cut, or in the light cut. After the 
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job was set up a boy could turn out ten 





times as many as a man could in the old 
way W. A. BricHr 
A Set of Curling Dies 

In Fig. 1 is shown a set of power-press 
tools for double curling the tin blank, 
lig. 2. The tin is about 0.016 inch thick 
(he blanks are afterward bent into han 
dles for hand lamps. Block A is of gray 


iron, planed through for the steel blocks 
B, C and D Che semi-circular grooves 
re cut on the extreme edges of the 
blocks The bottom one B is slightly 


rounded at the edge to remove the sharp 
corner at the outside. Parts C and D are 
sO 


planed narrower than the groove in A, 


as just to admit the blank. The end view 


shows the blank in position ready for 
curling. B is hardened along the grooved 
side and polished. It is fastened to A in 
the manner shown in the section. C and 


D are left soft and are a sliding fit in A 
when the blank is put in. The two screws 
/; control the upward movement of the 
top block D, which is forced up by the 
three springs, the screws being adjusted 
till D is held at the proper hight from B, 


so that the blank after the second opera- 


tion is easily slid in endwise. ‘The wire 
is then placed in position. ‘ The holes in 
( are drilled an easy fit for the springs 


and screws E. The upper holder G is of 
gray iron, with the tool-steel portion F 
fastened to it by The latter 


hardened along the grooved part and pol- 


screws is 
shed 


The ledge on F is to the needed 


support to the back of the blank while it 


give 
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weight to the bottom, ready for the next 


blank. The 


The full diameter 


inch diameter. 
0.158 in. 


wire 1s O 


25 
when curled 


Che length of the wired part of the blank 


is 944 inches These dies have never 


whatever 


W 


given any troubl 


Birmingham, Eng REYNOLDS 


A Neat Lathe Job 


We had a number of castings like 
lig. 1, to be finished all over Che prin 
cipal diffeulty was with the arcs A and B 
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FIG, 
A SET OF CURLING DIES 
is being curled. When the part F is re- which were to be turned concentric with 
ceding after the curling operation, the the diameter C, as the distance from D to 


three springs cause the block D to follow 
it as far as the screws E will permit, the 
curled blank lifting the die C also. After 


drops by its own 


the blank is removed, C 


E was greater thai 

We took a 
the 
worked 


from A to B. 
Flather lathe and removed 


cross feed Scr the cross slide 


We 


ew SO 


freely then attached a piece 





belting to the cross slide and with a 
weight on the other end rigged it over a 
mall idler at the back end of the carriage 
Next we put on the thread stop, as usua 
for cutting threads \ piece of x2 
ompressed steel was bent bolted on 
the cross slide just to tl right of the 
tool post, as shown in Fig Next we 
nade a piece like Fig. 2, 3x6x1, which we 
slid on the work in the position shown at 

It was held on by set-screw G 

As the work revolved, the thread stop 
egulated the depth of cut at 4 and 

the car lig. 2), striking the bent 

D 
1 1K 
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“a ¢ \ " 
¢ ls 
oe 1. | 
} 
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| 
i¢ | 
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FIG. 1 | 
— _ Z| ’ 
E 
c 
= | 
Bik 
ATHE Jol 
piece H, moved the tool back whil the 
projection D and E passed 
REUBEN 


American Machinery Condemned 


\ rding report furnished to the 
British Government by Captain Kennedy, 
lirector of the public works department in 
Sudan, “a certain amount of special plant 


has been received from America, and this, 


excellent in design, has been in 


though 


very single instance of an inferior quality 


tructurally. For example,some well-boring 


lant—of the American oil-well type 
though admirably designed, was of the very 
worst description, with faulty castings and 
bearings and unfmished machine work 
Some steam-road rollers also, designed for 
pecial work, were found to be manufa 
tured and finished in a manner that cet 
tainly fell far short of the ordinary British 
standard. In consequence of this, it has 
in some cases been found advisable, in the 
ise of special plant of American types, to 
btain the detailed designs from America 
nd have the manufacture of the same car 


ried out in England 
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Molding Part of a Type-casting Machine 


Methods of Molding in Dry Sand and in Green Sand, and of Treat- 


ment after 


Pouring, in Order to Insure a Satisfactory Casting 





B Y 


\s one listens to the explanations 
siven a visitor to an iron foundry of how 
the molders make molds of damp sand to 
withstand the intense heat of the molten 
metal, and cast successfully some of the 
complicated castings seen in foundry and 
machine shops, one is apt to think that it 


" Ris 1 r } P 
requires brains as well as muscle to be a 


molder; but could these visitors hear 


some of the compliments (7?) paid a 
molder when a poor casting is discovered, 
wang a f 
/ 

j 
j 
/ 
seine aan (~—- 
G 
ainigs: 4 , . 


R. m . 


P A L 


have been poured. Som stings are 
necessarily not evenly proportioned, for 
ye reason or another one part being re- 
quired quite heavy and another part light 


Castings of this description often cause 


the molder much trouble before he finds 
ut just how the casting should be 


treated to keep it from warping and twist 


ing while it is cooling off in the sand. To 
the average person a casting is only a 
isting: \ prod some stings re 





























FIG. I. TOP VIEW OF PATTERN 
G 
A 
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FIG. 2. SIDE VIEW OF PATTERN 
they might also think that a large per quires the best of ca ind attention from 
centage of his make-up was stupidity, the mold lot only in making the mold, 
carelessness and pure cussedness. Moid but in keeping it from cracking or warp- 


ers do not differ very much from most 
human beings, however. When as the re- 
sult of a mistake there is a lot of scrap in 
stead of a sound casting, it is not always 
the man who made the mold who is to 
blame As castings become larger, the 
number of men required to help in the 
pouring becomes greater, and many a 
molder has seen a casting come out of the 
sand poor owing to the inattention to bus- 
iness of someone else, and perhaps to a 
poor core, 

Whether certain castings will go to the 
scrap heap or to the machine is often de 
termined by their treatment after they 


ng when cooling off 


4 


venly, the competent molder looks care- 
fully over the pattern and decides where 
he will uncover the casting to allow it to 
cool off faster in some particular spot, 
ind how he will keep it covered, to keep 


the light part hot, by adding more sand 


over that part when the cope is “knocked 


s 


ut.” And so he goes on, perhaps digging 


a core out here or there. The writer can 


ter 
remember many a hot job of this descrip 
tion which he had as an apprentice, and as 


1 journeyman; he took his share along 


M E R 


An EXAMPLE 

The foregoing remarks will be illus- 
trated by describing the molding and 
ifter-treatment of a casting which is a 
part of what is called a “casting mold” for 
casting type metal, though, it may be re- 
marked, the molding is not a difficult job 
Fig. 1 is a top view of the pattern made 
at such an angle as to bring out the shape 
»f the ribs, and Figs. 2 and 3 are side and 
Fig. 4 is a side 


elevation, and Iig. 5 an end elevation of 


end views, respectively. 
the flask, with the pattern shown in dotted 
lines. Fig. 6 is a plan of the top, show 
ng the runner for pouring 

The part of the pattern shown at J, 
Fig. 3, is loose upon the lower part, and is 


held in place by pins. 


There is a brace 
through the center of the pattern at Bt 
strengthen it, and keep it from spreading 
apart while being used for molding; when 


the molder finishes the pattern he stops 


this off in the mold 


MOLDING 
The molder places the cope on the floor 
partly rams it up with sand and proceed: 
to bed the pattern in, letting it come abov 
the joint to the proper hight, and making 


1 sort of rough parting. He then puts 





FIG. 3. END VIEW OF PATTERN 


the drag, rams that up, and drives wedges 
D, Fig. 4, through the flask pins E, thus 
fastening the cope and drag together; he 
then proceeds to roll them over. This 
done, he removes the wedges D and 
hoists off the cope and knocks it out. 
This is, of course, what is called a false 
cope, or one rammed up to take the place 
of a follow board, which is often done 
when a pattern is irregular, and will not 
lie on a board. 

The joint is then made as shown at F, 
Fig. 4, and the part A, Fig. 3, is placed on 
the pattern. Some sand is placed in the 
pockets G, Figs. 1 and 2, formed between 
the ribs, in which to set gaggers, which 
are to help hold up and secure these 
pockets. 








an 








gate 


Tamil 


he cope is put on, the 





} + 


4 rs Sci, 


gage 
and the cope 1s 
ned up. It is then well vented down 


h ) sted off ind rolled 


re the ribs are drawn out, the cor- 


f the pockets are spiked, and the 


ice is well vented with a finer wire than 
was used when the cope was vented be 
fore g r; the face is then made 
ip, the p rn drawn and the cope fin- 
sned 
FACING FoR MOLDING IN Dry SAn 
I he ig mixture contains ¢ 
ind molding sand, wet up to the right de 
gree of dampness with molasses water, 
nd sometimes clay wash is added. Some 
persons prefer to black dry-sand molds 
gTeeE as they are called before they ire 
dried: others usually black them atter 
drving [The molds blacked green will in 
nos ses give the smoother castings. In 
mos sundries the blacking for Irv 
sand mold is composed of a mixture of 
silver lead” and German powdered char 
il, the wh ng wet up wit! nix 
Ire f molasses water, and a little clay 
vash added. When used, the mixture 1s 
he consistency of cream. It is put 
th 1 with a swab, allowed to set a 
litth d is then slicked with a_ tool 
I ndryman, however, has som 
xt blacking for molds for his 
pat ] 1 rf castings 
. 
Flask 
Bars 
s 
F 
Li» 
= 
{. SIDE VIEW OF FLASK 


pped off, the drag blackened, 
lrag ire pl l ] ven 
\ 1ey ire Iry S 
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[he wedges D e d g 
the pins E a s¢ 1 tim order wher 
the flask tog I The runner heavy 
Fig 4, 1S placed pos n nd t phi 
ner K, Fig. ld 1g 
with sprues H, as show1 gh wil 

le iron enters ] pots 

In blacking a l lried 
blacking is put “ s] f 
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s found that the amount of 
wance left by the patternmaker 
ed by the casting opening up 
betw re points C C, Fig. 3. Further 
s will sometimes check near 
le point yt intersection 
) id such occurrences, if the 
vedge ) Fig. 4, be knocked out, and the 
ted up and left hanging on the 
vith the casting in it, exposing the 
inside r concave part to the air, the 
rts will be cooled off in the 
prope pn m to the Ss which are in 
the cope and the casting will 
no trouble from cracking or lack of 
finis| ywance Che ribs in the cope are 
kept warm since they are away from th 
which is cooling off the thicker cylin 
di l I if on Th 5 treatment rT the 
casting permits using a ser iron which 
wil] | 1 a better finish 
COMPARISON OF THE GREEN-SAND AND 
Dry-sAND MoLpING 
ling ‘the casting in green sand 


FIG. I. GUIDE BARREL OF WRE( 
the operation of making the mold and se 
curing the pockets is about the same, but 
the sand is molding sand wet to the re 
quired dampness, and next to the pattern 
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An Unusual Engine Wreck 


By Mitton W. Arrowoop 
It was caused by one of those myster 
ious slug if wate ind, as usu the 
source of the trouble could not be 
defi tely locates I he engines are rf thi 
tandem compound type, having reheating 
receivers and exhausting to a pipe that 
passes horizontal underneath the floor 
to the condenser, which is located be 
tween the two engines Figs. 1 and 
show views of the wrecked engine after it 
was dismantled for repairs. The two en 
oll ire used t furnish power for 
large grain vator nd they had only 
recently beet illed when the accident 
cccurred 
It was ab hutting-down time, ane 
‘the engineer after going through the usual 
routine of shutting down, having closed 
the throttle and shut off the steam, as he 
supposed, was troubled by the fact that 
th 12In ntit l » run meger th 





from the cylinder and so dar 
had to be 
the 


recast, while a 
ble ck of the 


ing was broken on the siae away from the 


time 


pillow main shaft bear- 


engine. Of course the engine-repair man 
had to be called in, 
net the 
expert 


f the man- 
W. 
F. 
Chicago, 


for 


and it is 


in which repair was le by 
of the Charles 
Works, of 


the new 


mat 
H. Spring, 

Elmes Engineering 
that | When 


the guide barrel had been gotten into po 


write casting 


sition and fixed on its foundations. and to 


the low-pressure cylinder, the engine be 


ing dismantled as shown in Figs. 1 and 2, 
several points of interest came up 

Among other things it was found that 
core sand had so scored the walls of the 
low-pressure cylinder as to make re 
boring necessary lo do this, of course, 
the piston rods and the pistons of both 
cylinders had to be removed. A problem 
was fourd in removing th pressut 
cylinder, which was jammed its rod, 
owing to its impact with the water in the 
cylinder 

Fig. 3 shows the method used to get 








mixture ot.sand and “sea coal” is used 
reat care must be used in secur ne the 
ckets “amming ind venting them; 
erw e ribs on the isting will b 
elled out of shap scabbed. It 
1] nd a good thing ) ent the 
ie th led surf 
kes if s nN 
th nold, Ik 1g 
d ven wi its f Whe 
} ] in 1 ] k ‘ \ } 
| will f | 
— —_— 
\ ) ) k ep } | 
| s example will b 
| wish to n , that in “ 
nol s work all done wh 
~ ~ | ) 1) } ~ S ¥ 


KED ENGINI 
he thought 
something n 
haust side « 
that destroying 
the engine st 
vacuum 
pt ved to be 
no one! 
thar the he i 
der lled 
ndenset 
{ 2 
f ‘ 
low 
ry ¥ 
i. ae i 











t WI 
SVS 
Vac 

ICKe! 





FIG. 2. RERORING LOW-PRESSURE CYLINDER 
so he assumed this piston off its rod, and by reference 
ng with the ex to the illustration it will be seen that 
em He though considerable force was necessary to re 
uum would mak move it \fter the pist had been 
so he st pp d the pu led out of the low pressur cyl nder, 
infortunately this two héavy 15-inch I-beams were laid 
ry thing to do, for icross the end of it, between it and the 
mp been stopped high-pressure cylinder. By means of two 
low-pressure cy 3'>-inch side rods these ns were sup 
drawn fr t | ed in place and w nnected to a 
ré rning toward Cavs be n p! ) 1 I sick I 
S he higl ess ( cviind 4 im 
Si “ ryved as base against w t se th 
y-w in anes 
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manne I ( p ( 
and explanation is hardly necessary fur tl g e cyl 
ther than to say that 210 tons pressure The wonder i \ S operat 
and a I-ton battering ram handled by this condit \r ing f 
hve husky men was the force necessary to wrong was t ( valy ud 
effect removal of the piston, showing that been put. in erly hat 1 s 
this was no small part of the job piping connectior rl t 
There was nothing particularly inter the valve ed rig 
esting in the» manner of reboring the 
cylinder, as it was done in the conven LININ« HE ( NDERS 
tional way, with a portable engine to Fig. 4 show devi ised for li 
drive the boring bat Che chief lesson t up the cylin whi | gh it m 
be derived from this part of the work is pot be new t readers. is deserving 
the necessity for thorough inspection in’ mention as it has siderable merit 
engi! shops to make sure that no cor is simple and « d t spot 
sand is left in any part of the cylind about ten i sisting essenti 
ports or valve-chest connections. Fig. 2. of soft-wood pieces t 1X2 inches 
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Industrial Insecurity 


The subject of industrial insecurity is 
one which at some time or other 1s pretty 
apt to be brought forcibly home to the 


machinist and to skilled workmen in other 


lines, as well as to the man who fodllows 


an occupation where special training and 
ability in any given direction is not essen 
tial. That particular phase of the subject 
which called 
ployment has from time immemorial ex- 


the 


may be insecurity of em- 


erted a dominating influence over 


habits and customs of individuals and 


communities, and doubtless will continue 


to be a factor 
the arrival of tl 


It has, for 


of wide importance until 


1¢ industrial millennium. 


example, in many instances 


prevented workmen from acquiring homes 
towns 


of their own, especially in small 


where one or two industries constitute 
the only opportunities of employment 


It has, 
the 


for those residing in the locality. 
the 
lesson of thrift and the necessity of mak- 


too, frequently taught workman 
possible pe- 
Not infre- 
apparent position 
the the 
employment of others to embark in busi- 


ing provision against want in 
1iods of idleness in the future. 
quently insecurity of 


has been cause of men leaving 
ness for themselves, and in this way has 
in a degree been beneficial to the country 
at large by bringing about the establish- 
ment of new industries destined to give 
employment to numerous workmen, some 
of whom will in the course of events, and 
possibly from much the same motives as 
actuated their employers, find it desirable 
te branch line of manufac- 


out in some 


ture themselves 

In this connection it is pertinent to note 
that, although business generally may be 
the 
machine shops as a rule and manufactur- 
running full 


time but in many cases over time as well, 


flourishing throughout country, with 


ing establishments not only 


and with tool builders, for example, hav- 
ing more or less real difficulty in getting 
as many of the desirable class of mechan- 
ics as they have openings for, there is a 
certain line of work, requiring skilled men 
for its successful accomplishment, in which 
positions appear at times as insecure as if 
the whole 


refer 


the nation as a 


We 


industries of 


were practically at a standstill. 


to the work carried on in the navy vards, 
where, upon the completion of each un- 
certaking of any magnitude, scores and 
even hundreds of men are liable to be 


thrown out of employment and a greatly 


teduced force of operatives maintained 
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until the next important piece of work for 
the Government is taken in hand. If one 
examines carefully the annual reports of 
the Chief of the Bureau of Construction 
and Repair he will find some interesting 
data pertaining to the fluctuation during 
the year in the number of men employed 
at the various yards. 

This feature of somewhat irregular em- 
ployment in the places referred to natu- 
rally results in more or less disorganiza- 
tion of the working force and correspond- 
ing difficulty in bringing it up to the re- 
standard 
tions are again necessary, although so far 
as possible the men laid off for lack of 


quisite when extensive opera- 


work are given the preference as experi- 
enced hands when business at the yards 
increases. One of the arguments advanced 
by those who believe in the Government 
building its own vessels is that such work 
provides a means of keeping up a suit- 
able force of experienced mechanics that 
can in case of necessity be utilized in part 
for doing the repairs and refitting of the 
various ships in the navy. Although it is 
the object of the authorities to have this 
work done gradually throughout the year, 
it so happens that with the growth of the 
periodically a 


there is apt to be 


heavy rush of operations to be performed 


navy 


corres- 
the 
considerable 


at the important yards, with a 
ponding falling off of work 
While a 
diminution of the force engaged in build- 
ing a man-of-war would be detrimental 
in that it would seriously delay the com- 


when 


ships are at sea. 


pletion of the vessel being built, with the 
résult that its period of service as an im- 
of the 

under 


portant unit would be even 
shorter than 
where a battleship becomes obsolete quite 
rapidly enough, still there are various 
classes of ships of less importance which 
without doubt might be built by the navy 


navy 


present conditions, 


yards and the force engaged on which 
might satisfactorily be drawn upon for 
doing the repairs referred to without 


serious disadvantage to the new work in 
progress. But, in any event, an accession 
of shipbuilding in the Government yards 
could not help buteaid in the general bet- 
terment of establishments, 
flexible organization 


provide 
a more result 
generally in more satisfactory conditions 
from the both the 
authorities and the workmen 

It is of interest to note here that, so 
far at least as the New York yard is con- 
cerned, there is less likelihood of men be- 
ing thrown out of work there in the im- 
mediate future than was often the case in 
The collier “Vestal” now 


these 
and 


point of view of 


former times 
under construction there will provide em- 
ployment for an extensive force, probably 
three and from this 
force extent 
the labor required in keeping up repairs 
An or- 


for two ofr vear,s ; 


will be drawn to a certain 
on the ships now in commission 
der of importance to this yard as well 
\tlantic coast has 
the 


as to others along the 


recently been issued by Department 
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of the Navy. This order assigns each 
vessel in the Atlantic fleet to a 


yard which shall be considered its home 


certain 


yard, where all dockings and repairs are 
to be The 
make an annual visit of thirty 


made larger vessels are to 
days or 
less to their yards for general overhaul- 
ing, and a second visit, each year, of not 


over ten days for docking and survey 


Cruisers, gunboats and other vessels will 
be overhauled at such times as work can 
be done on them without interfering with 
operations on battleships. The vessels as 
signed to the New York yard include five 
of the largest battleships, a cruiser and a 


number of gunboats and smaller vessels 





The Supply of Iron Ore 


ideas have been circulated of 


late regarding the remaining supply of 


known iron ores existing in the earth, the 


opinion having been freely expressed that 
not many decades will elapse before the 
available stock xf such ores is substan 


tially exhausted current issue of 


Vagazine contains an article on 


Cass AS) 


the iron-ore supplies of Great Britain, by 


which is intended to dispel this 


fear, and in a considerable measure must 


Near the beginning of his article the 
uthor states that these pessimistic opin- 
ions are, in his opinion, “as unfortunate 


His examination 
from 


as they are unfounded.” 
is, of course, limited to the sources 


which Great Britain draws her supplies of 


ore, but it is largely regarding these 
sources that the alarming reports have 


circulated. 
uut that, so far from the large increase of 


been He begins by pointing 


consumption of British ores, which has 
been assumed, there has been in recent 
years an actual decrease due to an in- 


crease in the importation of foreign ores, 
chief of which are those which come from 


Spain 

A writer in the London Times has 
stated that the best orefields of Spain 
would be exhausted within the next Io 


years, the fact, according to Mr. Good, 
being that there are about 60 years’ 
supply in the now workable fields of 
Spain, at the present rate of consump- 


tion, with vast deposits yet untapped and 
large portions of the country unexplored 
for Great Britain 
told that there are something like 1,000,- 


minerals In we are 


yns of iron ore “in sight,” whije 
is but 14,000,000 


tons annually; and since these alarming 


000,000 Tt 


the present consumption 


predictions were first made five impor- 
tant discoveries of iron ore have been 
made within the British islands, one of 


officially reported as “of 


magnitude and excellent quality.” In ad 


dition to this it 


which is great 


is known that there are 


cnormous reserves of inferior 
which while 


, 
positively 


ores, unavailable at present, 


will doubtless become of use with the 
progress of metallurgy in the future; and, 
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indeed, under reduced mining yvalties 
the mining of these inferior ores has al 
ready begun In addition to the yma 
and the Spanish supplies at lose of 
Norway and Sweden, which are enormous 
in extent, and of which se countries 
appear to have comparatively little need 
In forecasting the future of ) 
dustry the author lays stress up é 
fundamentally super ymomic advar 
tages of Great Br i s mpa 1 with 
the United States—p g ’ 
while our ore depos ind coalfields a 
thousand mules ap i ie 1 
naces, becaus rf the ( | if the coal 
nines are § 1 i ” » 500 ies 
from the sea l (; Br i the 
ore, the coal, the I ices i | the ship 
ire practically side s be msiders 
indisputabl that (a Britain can 
profitably produce pig founda 
tion of her steel and g g trades 
just as she ld ship st be 
low that of 
The author regards ta 
famine as a bogy, wh places along 
side of a similar bogy i few years ago 
namely, the t supp 1 impending ex 
haustion of the coal supp f Great Brit 
iin—a fear wh is Db lispelled by 
an official inquiry. He concludes by say 
ing “There sre no facts within 
knowledge to warrant belief -in the prob 
ability of am iron fami within our 


time,” 


within the 


next 250 | 





The Epidemic 


That tl 


fact that a joint 


representing the American Railway 


ciation and 
been appointed for t 
problem. The 
mills, claiming 
have not been up t 


particular that t 


specified has been ex 


Uri bi Ike 


reached the acute sti 


the rail 


railroads 


of Broken Rails 


yblem has 


n-rail pt 
age is shown by the 
“om miittec f experts, 


Asso 


ure©rs, las 


manufactt 
he investigation of the 
blame the rail 


turned out 


the rails 


‘ations, and in 


) sp cin 


mit ot 


‘eeded, although why 


phosphorus 


these rails were accepted ind used and 
the facts kept hidden until the present 
epidemic forced them out is not specified 


On the other hand, 
roads for 
too 


Meanwhile, 


putting 
light for the 
toward the 
made from open-he 
those made by the 


down 


the re 158 


extensive 


the makers blame the 


raj] hic} 
als which are 


present-day heavy traffic 


a distinct movement 
idoption of rails 


rt} t ] 


irth steel, in place of 


Bessemer process, 


Harriman lines especially having placed 
orders with the Tennessee Coal, Iron and 
Railroad Company for the delivery of 15, 
ooo tons of rails per month during t! 
last 10 months of 1908. Heretofor 
bulk of the rail orders for thes nes 
gone to the western mills of the United 
States Steel Corporat Th lifficulty 
f meeting the sp tions as regards 
phosphorus is nit pears the 





| > , 

I 5s W K w Bess ) es i 
is duc loubt, to the exhaus ft 

w-phosp : res which a essentia 
when the Bessemer process is used. 1 

+ + , ’ ] 
( { bs pO 5 ( ( i\ t i 
lonmen f the Bessem pro 5, § ir 

, , 

is ili Mak vy Is 1 ed 1 | i 
cours is eel ts grea < l 1 pa 





the National As- 


Manufacturers 


Convention of 
sociation of 


vell ul venti the 
Nation \ssociatior t Manufactu : 
will be gld | city at the Waldort 
\stor el, M 0, 21, and a2. Among 
veakers at b 1eSS SeSsi \ 


é 1 Charl 1. P t t the | 

t te ( mere ( mis n, wl ha 

promise ddress n burthe Ra 
id Legislation Hon France B 

Loomis erly Assistant Secretary t 

State, “Some Practical Results of the ¢ 

vente Reform Agitation;” Charles M 

Pepper m gent of the Departm 

f Commeres nd Labor to investigate 

trade ¢ tion 1 foreign countt 


Keep it Dr. Charles P. Neill,+( 


missioner of Labor, Department of Com 
merce and Labor, on “Certain Aspects of 
the Child Labor Problem Arthur D 
Dean, on “Trade Schools; the Manufact 
urer’s or the Pedagogue’s Sort;” Capt 
Henry A. Castle. late auditor of the 
treasury for the Post Office Department 
on “Needed Postal Reform.” 

An unusually large number of members 


have already signified their intention of 
being present, and the convention is e) 
pected to be most important in the history 
of the association 

New Publications 


AMERICAN PATTERN Practice. By H. J 
McCaslin. 227 6xg-in. pages I} 
Frontier Company, Cleveland, © 
Price, $3 

[his book is divided into six sections 


general headings, so that any particul 


subject can be found in compact form and 


to allow for future additions without dis 
turbing more than the section involve 

It includes engine patterns, molding and 
cores, sweep work, gearmg, miscellaneous 


throttle 


ske eton 


representative patterns such as 


pipe, truck bolster, 


ilve, hawser 


patterns, et Che final section has forty 
four pages ol! hints, suggestions and rigs, 
which in le many practical kinks that 
ight to help any patternmaker who has 
id an exceptionally wide experien 
| re S Tew illy good books on 
( worl his uld daw 
l p ra rf l men W 
vant l tl yractical informatior 
nadie It is we p nted, the illustra 
> al 2 i 1 S ig rd beg 
iz for the new publishers 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment and the Progress of Design in This Department of Work 





THE 
A Plain Back-geared Milling 


Machine : Re 


LATEST 


INFORMATION 
Improved Cold Saw 


lustration shows a machine for 


stock to 3% inches round. or 


ares and other shapes not over 


, 3x3 inches, pipe, ete It uses saw 
power teed. 
32 inch 


diameter by 3 
will cut off blanks 
1 


blade 10 inches 


It 1s Stated, 


thick and, 
SaWw 











to within 0.005 inch of parallel, the 


blades usually lasting for months of steady 


cutting Chey are ground, when neces- 


sary, on a bench grinder furnished with 


the machine The feed 1s by LTavity, a 


weight and lever being used. which feed 


keeps the saw up to its work at all times, 


blade may he consider- 


‘The blade 


even though the 


ably out of round is driven 

















IMPROVED COLD SAW 


and worm 


ball 


h steel pinions and worn 
being provided with 
An 
after a cut has 
buckled 


provided so that any 


thrust be; automatic trip stops 


iring 
the machine been com- 


pleted, preventing saw blades 


\ stock 


number of 


Ste p Is also 


pieces may be cut off exactly 


length Chis tool is manufac 


John T. Burr & Son, $31 Kent 


Brooklyn, N. \ 


the same 


tured by 


avenus 





Special Double-spindle Boring 
Machine 








\ PLAIN PACK-GEARED 


motion of the table in front 


longitudinal 
kine eS. 
feed 


of the near the hand wheel for the 


through a_ is 
this bracket 


clevating screw 


pass ~ 


\bove 


| he 


br: cket me ar the base 


the 
York. City 


MILLING 


The table measures 6x30 inches inside of 
the oil pockets 
Brown & Sharpe taper hole 


Garvin 


MACIIINI lh 


special double-spindle boring ma 
chine here illustrated was designed par 


ticularly for boring gas- and gasolene- 


The spindle has a No. 10. engine cylinders. The spindles are driven 
The builder 


New 


through intermediate gearing, hardened 


steel worms which continually run in oil. 


Machine 


Company, 


and steep-lead  phosphor-bronze worm 
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The Best Way to Study the 


\ 07 
eels giving { ges of 
S| ( S a 
a; “onan f Best Books 
oO s iximum t 24 
es \ enter of s S 
vork is 481 Ss wide 30 inches 
ong . mgitudi s 
ment and power feed witl ges U ge 5 
he cros sting screws I 
d spi ds are t wit 
cromete ‘ g gages s " : 
achines ( \ stall e Buftal Vis 
Gasolene \ ( npal g 1! ig s 
special boring |] s been d to give gh! 
bette nishe surfaces tl ild 10S I 
sibly be obtained by reami s con ect 
pany has ft that the n m 
two-« inde 1 with evlinder I I ] \ l s 
S inches « eter, 18 ine g, was \\ 
completes ur and ites OOK 
7x16 h ible cylinder one hour 
and thirty minutes, with lle speed sing the 

















of 12 lutions per minute and a fee¢ 

of 3/32 inch per revolution. In both these ( "\ 

cases two boring cuts wert id subje 

very fine bore produced ipl som i 
The machine was designed and built se, jus 

by the Newton \Lachine l Works p ibe f 

P] delphi Pe 1 NK 
What is said to be the only railway ™_s¢. jp the third 

America operated by the three-phase al xpert would { 

ternating-current system is between — ctiyce nd ° 

London and St. Thomas, Ontario, oper to time as ne 

ated by the Southwestern Traction Com This is iust wi 

pany The current is generated and \fany men 

transmitted at a potential of 10,000 volts  ;; A great deal « 


and at sub-stations it is stepped down to. than at hom 


090 volts and fed 


wires [he third conductor 


the rails [he motor 


Ganz & Co., of 


to the 


Ss used 


\ustria 


run through the city of 


4 } +1 + } 
the cars are to be equipped with direct- beyond that he ts 
current motor equipment as well as the THE SPUR 
The college disci 


three-phase motors. 


tw 


) trolley A college nrot 


formed by js sufficiently w 


thos 


of subjects he 
order to explanat 


Thomas can give him 


} 
‘7 } 
k, a 
\n 
» \ } I 
, | 
levelop 
A . 
~ | ( « 
s | 1 idea 
ifii a ) 
] but n m 
$ ply man 
yuainted with 
og Ss h when 
press student 
\ 1 he in gr 
Ider 





2 C I thi \ 
way ‘ 
vis | ) Ss ¢ l 
\ 2 I 
iny ¢ y}] ! 
\ \ 1 like t ! | 
But it 1s ] 
\ versistence \ en 
enta®ry a ) 
ivement th lat 
na iv lead Ip I 
yg that may p es 
v el The schools 
\ y to prod stud 
\ lea f | 4) 1 
\ ive then \ i 
\\ iT< dy i Tit 
vd thi 
rele men w e been 
\ 1 earni iz i £ \\ » 
have me back to study furthe [hey 
need to be kept up to their work just as 
much and even more than boys w have 
neve! f tl hab | 1\ 
\ Practica, Wa 
| vay in W V 
s ly ) 1s 
! e | irried 
He nteres | | 
] ? ' _, | Vv 
vhethe ims in a 
gh fo i 
d nakers I } 
d-b h table \ ‘ 
ids w r beam n ‘ 
ex eTta ri He 
l h eams may ’ 
1 | d iin spe | i ‘ 
I know wh ) 
\ vith the | | \ 
ita b “ carry o1 l 
‘ 1] t Ww ( ] l 
pread ilong its lengt 
He worl few of the f t 
ds e hand-book 1 
kling é something to 
ve f from the m \ ( 
l The first thing he k \ 3 
dow it the hbrary evenings wit! \l 
nan’s or Lanza’s or Church’s “Mecha 
his el Ww, probably all tt n ul a 
nin é They would have tag 
ye! 1 | n f he had begu | them at 
rs 1d even now he has to hunt first 
1 then in the other to find ex 
plana is that he can comprehend \nd 
ritene not he has to assume that 
he fellows know what they ilking 
nd build on that 
MoMENT OF INERTIA 
lor example, the moment of inertia of 
irious sections. Nowhere can nda 
simple explanation of what it is nor how 


to get it for any of even the simpler forms 


of cross-section; but if he assumes the 


authors are right he can go on and use 





up the 
sections. lf he 


their results to build 
inertia for complicated 
did but know it, this is about all that the 


college chap knows, too. But he may not 


be satisfied with this; he must dig down 
through calculus and other forms of 
mathematics to get to the root of the 


thing. But he knows what he is after, 
and every step has been of value, so he is 
content to dig and dig persistently till he 
whole thing out by the roots. 


look 


about 


gets the 
discouraging, but it is 


the 


[This may 


really just what college-edu 


cated chap has to do five or ten years 


after he graduates, if he has not been do- 
ing this work all the time 


Don't for a moment think that they re- 


member all these things that they learned 
in schoo They do not; they simply rec 
ynize them when they study things out 
later on, and they know better where to 
look for 


various things in the books, but 


they have to get down and dig jus the 
Same 
THe DrRaAwseacks oF THIS PLAN 
It must be admitted that there is a dis 


advantage in this way of getting an educa 


tion, in that it tends to an education along 


just the lines in which one happens to be 
is not apt to help one to go 
of a different kind. But it 


no education, and if 


working. It 
tc another job 


than with 


is better 
this you can persuade yourself to spend 
the time now given to a perusal of mur- 
der trials and divorce scandals in the 
daily press to reading some of the older 
and tested fiction, just for a 
rest, find that will surely 
broaden out under the treatment; and in 


any case if you depend on a public library 


and tried 


you will you 


and turn first from one author to another 
in your quest for technical education, you 
will find that it is setting you to think 
ing for yourself, and that is the chief ob- 
ject and end of any education. 


Obituary 


Lieut.-Col. George V. Fosbery, inventor 
of the Paradox gun, an 


volver, etc., died at London, May 8 


automatic fre- 





Business Items 


Mich., have 
and offices 
and West 


Wickes Brothers, Saginaw, 
moved their New York show room 
to West Street building, Cedar 
streets 
Ltd., 146- 

bringing 
like 


Gottfried & Hunter, 


New 


Patterson, 
150 Centre York, 
their catalog file up to date and would 
eatalogs from manufacturers. 

The New York office of Hill, Clarke & Com 
pany, Incorporated, has been moved to the 
West Street building, 136 Cedar street, oc 
cupying the northeast corner on the ground 
floor 

Wells 
manufacturer of taps, dies, screw plates, etc., 
store at 54 West Washingtoa 
tordwell & Barton Companys 


street, are 


Brothers Company, Greenfield, Mass 


has opened a 
street, Chicago ; 


in charge 


The Remington Oil Engine Company, Stan 


moment of 
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manufacturer of kerosene oil en 
stationary and marine types, has 
factory on Pacific avenue, to take 


Conn., 
beth 
new 


ford, 
gines, 
built a 
care of its business. 


greatly increased 


The new plant of the Michigan Copper and 


Brass Rolling Mills of Detroit, will have two 
5-ton, 3 motor electric traveling Northern 
cranes These cranes will be installed by 


Northern Engineering Works, Detroit, Mich. 


Eberhardt Brothers Machine Company. 


gear specialist, of Newark, N. J., is build 
ing a one-story addition to its factory. 


will accommodate several new 


new 


The extension 
planers, and a 
the production of automatic gear cutting ma- 
chines 

The New York 
vant Company 
131 Liberty street to the engineering 
building at 114 Liberty much 
facilities will be provided for conduct 
rapidly this 


engine room, to increase 


Sturte 
from 


office of the B. F. 


has just been removed 


new 
street, where 
better 
business of 


ing the increasing 


company 


The machinery and equipment department 
of the Cincinnati Iron Store Company, has 
added to its sales organization, Harry E 


Wessling, who was for a number of years 
connected with the Dreses Machine Tool 


Company, attd later with the William Powell 


Company 





Trade Catalogs 


Scully Steel and Iron Company, Chicago. 
Ill May and June stock list Illustrated 
B. F. Sturtevant Company, Hyde Park, 
Mass. Bulletin No. 146, illustrating and 


describing electric propeller fans 


T. R. Almond Manufacturing Company 
83-85 Washington street, Brooklyn, N. Y. 
Circular illustrating and describing the Al 


mond coupling. 

Cincinnati Machine Tool Company, Cin 
cinnati, Ohio. Catalog of upright drilling 
and tapping machines Illustrated, 48 pages, 
6x9 inches, paper 


Robins Conveying Belt Company, 13-21 
Park Row Building, New York. Special bul 
letin No. 44, describing package conveyor 
system. Illustrated. 


Broadway, 
describing 
Illustrated, 


Ingersoll-Rand Company, 11 
New York Booklet No. 20A, 
Temple-Ingersoll electric air drill. 
19 pages 314x6 inches 

William Gardam & Son, 45-51 Rose street, 
New York. Bulletins No. 2 and No. 14, il 
lustrating and describing single and multiple 
spindle sensitive drill presses. 

Gisholt Machine Company, Madison, Wis. 
Catalog describing American turret lathe, uni- 
versal tool grinder, vertical boring mills. II 
lustrated, 14 pages, 8x10 inches, paper. 

The Philadelphia, Penn. Sixteenth 
annual report of the directors submitted at 
meeting held May 14 Booklet giving pros 
pectus of The Bourse, and containing cards 
of admission. 


Bourse, 


Edgar T. Ward & Sons, 23-25 Purchase 
street, Boston, Mass. Catalog and price list 
of cold drawn seamless steel tubing. 28 pages, 
34x6 inches, paper. Price list of Capital 
high speed polished drill rods. 

The Indestructible 
dell & MacDuffie, 26 


Fibre Company, Wen- 
Cortlandt New 
York, sole selling agents. Pamphlet describ 
ing “Fibrite,”” “Durite’ and “Kantlite,” for 
ear headlinings and marine work 


street, 





Manufacturers 


Bristol (Conn.) Brass will 


addition 


The 
erect an 
The 
Ill., has plans for a 


Company, 


Greenlee Bros Company. Rockford, 


large foundry 
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The DeMoines (lowa) Bridge and Iron 
Works will erect shops in Pittsburg. 

The Standard Optical Company, Spokane, 
Wash., will enlarge its plant and add new 
machinery. 

The Harbison-Walker Refractories Com- 


pany, Pittsburg, Penn., will 
Indiana Harbor. 


erect a plant at 


The Denton (Texas) Woven Wire Company 
has been organized; capital, $75,000. J. M. 
Rayzor, president. 

The plant of the Ensley (Ala.) Machine 
and Foundry Company, recently burned, will 
be rebuilt at, once. 

The Dean Electric Company, Elyria, 0., 
manufacturing telephone and electrical 
will build a five-story factory 


sup 
plies, new 
building 
The Virginia Electric Tvol 
turing Company, Petersburg, Va.., 


and Manufac 
is establish 


ing a plant for the manufacture of electric 
hammers 
The E. Ingraham Manufacturing Company 


will ex 
and 


Conn., clock manufacturers, 
$40,000 in 


Bristol, 
pend about 
equipment 

The F. R. Dengel Manufacturing Company 
Milwaukee, Wis., plumbers’ 
erect an addition and spend $40,000 in im 
provements. 

The 


new construction 


supplies, will 


Manufacturing 
Warren, making extensive 
ments to its foundry. A new 
installed. 


Trumbull 
Ohio, is 


Company 
improve 
gas plant is 
to be 
The 
been 


Mancelona Screen 
organized to 


Capital, 


( Mich.) Company) 
manufacture 
$10,000 


screen 


John 


has 
and windows. 
Otis, president. 


doors 


Paso & Southwestern 
New which 
ago, rebuilt 


The shops of the El 
Railroad at 
burned 
on a larger scale 

The Des Moines (lowa) Scale and 
facturing Company, will move to a new 
tion and install new machinery to 
large mine scales. 

The Seneca Chain Company, with plants 
at Kent and Zanesville, Ohio, is erecting a 
plant in Mansfield, where it will establish its 
principal industry. 

The Colorado Southern, New Orleans & 
Pacific Railroad will erect a car repair shop 
at Beaumont, Texas. B. B. Gordon, Beau 
mont, chief engineer. 

The Goodspeed Manufacturing Company, 
Colorado Springs, Colo., is planning the addi 
tion of a general foundry for the manufacture 
of steel and iron castings. 

It is reported that the Lenoir Car Works, 
Lenoir City, Tenn., will double the capacity 
of its plant and manufacture all kinds of 
wooden railroad equipment. 

The plant of the Indianapolis Switch and 


Carizozo, Mexico, 


were some time will=be 


Manu 
loca 
build 


Frog Works at Springfield, Ohio, was 
destroyed by fire entailing a loss of about 
$75,000. It will be rebuilt. 


The Trenton (N. C.) Buggy and Manu 
facturing Company has been incorporated for 
the manufacture of buggies, carts, etc. 
Thomas D. Warren is interested. 

The Colorado Southern, New Orleans & 
Pacific Railroad has begun the erection of 


new repairs shops at De Quincy, La. B. B 
Gordon, Beaumont, Texas, chief engineer 
The Oklahoma Malleable Iron Works Com 
pany has been incorporated at Shawnee, I. T 
Capital $200,000. J. R. Pring, Charles Me- 
Cormick and H. D. MeKee, incorporators 


The Improved Scale and Foundry Company. 
Harrisonville, Mo., will new buildings, 
including foundry, machine shop, engine 
room, ete. J. W. Colburn, Jr., president 

The Metallic 
Louis, has been 


erect 


Packing Company, St 
incorporated to manu 


Acorn 
Mo., 
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by C 
others. 


mechanical devices 


Perry and 


facture piston-rod 
Chariton Perry, Earle C. 

The Myers Clay Manufacturing Company 
has been incorporated at Birmingham, Ala., 
with a capital stock of $10,000 to manufac- 
ture clay pipe, ete. J. E. Budwig, president. 

The Standard Wire Fence 
Company has been organized at Fort Worth, 
Texas, with $25,000 capital stock. Site has 
been purchased for a plant. Oswald Wilson 
is president. 

The Leaksville (N. C.) 


Manufacturing 


Furniture and Lum 


ber Manufacturing Company, recently incor- 
porated, will erect a plant for the manu 
facture of sashes, doors, blinds, ete Address 


J. M. Hopper. 

The E. H. Lawson Company, manufac 
tinplate and tinware, Cincinnati, 
Ohio, is taking bids for the construction of 
factory buildings to replace recently 
destroyed by fire. 


turers of 
those 
A. C. Koenig and George J. C. Collins, civil 


engineers, Omaha, Neb., are organizing a com- 
pany to manufacture ball bearings especially 


for automobiles. The company will be cap 
italized at $150,000. 
The Elmwood Casting Company, recently 


organized with a capital of $100,000 has pur 

site in St. Bernard. James Stacey, 
of the Stacey Manufacturing Company, Cin 
cinnati, Ohio, is president of the new concern 


chased a 


Want Advertisements 


Rate 25 cents a line for each insertion 
ibout siz words make a line No advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu 
ing week’s issue. Answers addressed to our 
care will be forwarded Applicants may spe 
cify names to which their replies are not to 
be forwarded, but replies will not be returned 
lf not forwarded, they will be destroyed with- 
out notice. No information given by us re- 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to un- 
known correspondents. Only bona fide ad 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso 
ciation or individual charging a fee for 
“registration,” or a@ commission on wages of 
successful applicants for situations. 


Miscellaneous Wants 


New York. 
Smith Co., 


Cox Computers, 53 Ann St., 

Caliper catalog free. E. G. 
Columbia, Pa. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Light fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Contract machine work, 
order. Northwestern Machine Co., 
Michigan. 

Special machinery accurately built. Screw 
machine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N. J. 

Wanted—Good foreign patents to sell in 
Europe. W. H. Booth (of London and Paris). 
Care AMERICAN MACHINIST, New York. 

Slide rule, verbal instructions. F. F. 
Nickel, 150 Nassau street, New York. Com- 
pressed air table 29” vacuum to 4000 Ib., 25c. 

Wanted—Bound volumes of the AMERICAN 
MACHINIST for 1905; must be in first-class 


tools and dies to 
Detroit, 


condition; state price. Address L. P. Sittig, 
Buckingham VDlace, Chicago, Il. 
Wanted—-Foreman mechanic to help me 


buy stock of a Pittsburg machine shop doing 
jobbing and light manufacturing business. 
Address B. F. Bain, Pittsburg, Pa. 


and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Wanted—A responsible concern to place 
on the market a material for case hardening 
which revolutionizes present methods. d- 
dress “Inventor,””’ AMERICAN MACHINIST 


Special: machinery 


Arrange with us to do your manufactur 


ing; we bujld special machinery, special tools, 
etc. 
502 


Blind Stitch Machine 
St.. St 


Company, 
Louis, Mo 


Lewis 
North Commercial 


AMERICAN MACHINIST 


A large English firm of machine-tool im- 
porters, having showrooms and _ offices’ in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST. 

Foundry corporation having large contract 
for automobile cylinders, pistons, etc., desires 
to connect with progressive machine shop 
equipped to do necessary machining; no as 
sembling. New England, Care AMER. MACH. 

A partner wanted to take half interest in 
an automobile shop. Must take either end of 
business, the work shop or sales department ; 
business running for five years; shop and 
store takes in hundred dollars per day Box 
976, AMERICAN MACHINIST 





learn automobile 
including the latest 


engineers, 
designing, 


Draftsmen, 
drafting and 


European and American practice; the only 
tield not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th street. 

Advice; mechanical, practical and techni 
cal; tell me your needs ; tell you the 
cost; lowest estimates given on fine tools, 
dies and presses for sheet metal goods pro 
duction: have you my books? Jos. V. Wood 


worth, M. E., Arbuckle Building, Brooklyn 
ee eS 

We are in a good 
for a special 
For over 20 
the largest 
France and 


To engineer furnishers 
position to take up an agency 
line in engineers’ furnishings 
years we have been agents for 
bolt and nut manufacturers in 
have a splendid connection with ironmongers 
etce., throughout Scotland and Ireland. Ap 
ply John Hurry & Sons, 27 Commerce St., 
Glasgow, Scotland 

We can build machinery for quick delivery 
A shop building machine tools wishes to take 
eontracts for the construction of machinery 
or anything that can be produced in a foun 
dry and machine shop Send drawings and 
specifications and estimates will be made with 


guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship Box 75, 


AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else 
CONNECTICUT 
Designer on hoisting machinery—college 
graduate, 6 years’ drawing room and shop ex 
best of refer 


perience—-wants to change; 
ences. Box 970, AMERICAN MACHINIST. 
Superintendent wishes to make a change, 


accustomed to fine and medium heavy inter 
changeable work: a designer of modern tools, 
jigs. and special machinery for rapid produc 
tion Box 899, AMERICAN MACHINIST 


ILLINOIS 


Foundry and machine works superinten 
dent, broadly qualified ; 35 years practical and 


technical experience; proved executive and 
business ability: seeks responsible position 
in small or medium sized city; ample refer 


ences; salary an object. Address “Widower,” 
AMERICAN MACHINIST 


MASSACHUSETTS 


Superintendent or shop manager; experi- 
enced in manufacture of light machinery: 
designer of special tools; factory organizer 


and buyer; age 36. Address Box 975, AM. M 
Manager or master mechanic open for en 
gagement: wide experience and business acu 


men; money making results from men and 
materials: constructive policy: do not re 
quire ideal conditions; age thirty-two, mar 
ried. Box 946, AMERICAN MACHINIST, 
NEW JERSEY 
Draftsman; technical graduate; 29 years 
of age: highest references, is open for en 
gagement. “H C.,” Box 967, AMER. Macn 
General foreman; high-grade duplicate 
work: tool designer: water meter work a 
specialty. Box 947, AMERICAN MACHINIS1 
NEW YORK 
Draftsman wants position; complicated 
machinery or jigs tox 959, AmerR. MACH 


Superintendent of well-known concern de 
sires change: good mechanic and executive ; 
has made others and can make your plant 
pay. Box 917, AMERICAN MACHINIST 
Practical mechanic: technical and business 
training. with initiative and capacity; 17 
years’ executive experience, wants position as 
factory superintendent. Box 924, Am. M 
Mechanical draftsman—third-year student 
of mechanical engineering at Cooper Union, 
5 years’ drafting-room experience and 2 years’ 
shop work—wishes position. Box 974, Am. M 
technical 


Tool designing draftsman: grad 


vate on die, jig and fixture work; 15 years’ 
experience, 6 years’ shop, desires position; 
East or West Box 963, AMER. MACHINIST 


39 


Superintendent ; 
on interchangeable work, 
and metal specialties; executive ability and 
excellent manager of men. Address Box sv. 
AMERICAN MACHINIST. 

Wanted—Position as superintendent 
ager or purchasing agent by 


age 37; wide experience 


special machinery 


man 
mechanical en 


gineer of 10 years’ theoretical and practical 
experience ; good business man, energetic and 


reliable; bolding position at Box 
961, AMERICAN MACHINIS1 

Foundry foreman efficient energetic 
strictly up-to-date in molding machine, green 
and dry sand work, married man, age 38, 
strictly non-union—desires to make change: 
salary $2600 first year; highest references 
Box 972, AMERICAN MACHINIS1 

Machine-shop foreman with 12 years 
experience on small, interchangeable parts, de 
signing tools, jigs, ete., and establishing sys 


present 


tem for manufacturing and cost purposes— is 
desirous of making a change; best of refer 
ences. Address Box 973, AMER. MACHINIS1 


Technical graduate, 6 years’ drafting expe 
rience, 4 years designing and checking; expe 
rienced on testing and operating gas engines 
single, and can go anywhere; now employed 
good references. Desires position with chance 


to rise. Address Box 971, AMER. MACHINIS1 

Technical college graduate, Sweden 1899 
6 months’ experience as machinist and 
molder; 2 years S months draftsman at tool 


machinery company, Sweden, 3 vears 6 months 


engineer at stove and farming machinery 
company, Sweden, 1 year 10 months drafts 
man in America: wants position as drafts 
man Address Box 965, AMER. MACHINIS1 


WEST OF MISSISSIPPI 


To correspond with parties wanting up to 
date instructor in machine shop, forge and 
foundry practice jox 923, AMER. Macu 


Help Wanted 


Classicvcation 
advertise 


indicates address of 


nothing clse 


present 


CALIFORNIA 

Wanted —Draftsman ; 
experience in general 
struction work; 
qualifications, 
Observatory 


with 
con 
age 
Solar 


tirst-class 
engineering 
applicants must state 
references and salary 
Office, Pasadena, Cal 


man 
and 


CONNECTICUT 
Wanted—-First-class all-round machinist 
for new and general repair work The New 

Machine Co., Danbury, Conn 


Wanted 
rolling mill 
permanent 
reference 
AMERICAN 


familiar with 
rapid and accurate; 
state age, experience, 
required Box O64 


Machine designer 
machinery ; 
position ; 

and salary 
MACHINIST 


GEORGIA 
Machinists to work in one of the 
best shops in Atlanta; good places for good 
men; open shop E. Van Winkle Gin & Ma 
chine Works, Atlanta, Ga 


Wanted 


MICHIGAN 
Wanted—By an established Michigan gas 
olene engine manufacturer an experienced 
draftsman and designer to take full charge 
of drafting department; applicant must be 
up to date in factory details and a hustler 
to such a permanent position is offered: 


state age, married or single, reference and 

salary expected: communications treated 

confidentially. Box 915, AMER. MACHINIS1 
Mechanical superintendent for machine 


shop doing contract work on small parts and 
employing two hundred men: must be a 
thoroughly capable mechanic and have had 
several years ‘experience in handling the men ; 
must be able to design jigs and tools for 
rapid production of duplicate work and abk 


to give references as to ability and charac 
ter; all communications confidential Box 
949, AMERICAN MACHINIST 
MISSOURI 
Wanted—First-class adjusters accustomed 
to adding machine and typewriter work. Uni 
versal Adding Machine Co., St. Louis 
Draftsman Wanted—Large lead mining 
company, 65 miles south of St. Louis, Mis 


souri, wants draftsman for mechanical draft 
ing and for making surface and underground 


maps: must be first-class freehand lettere: 
and neat workman: man with knowledge of 


plotting and calculating survey field notes 
preferred ; applicants please submit specimens 
of work and state salary wanted Box 867, 
AMERICAN MACHINIST 


NEW JERSEY 

First-class mechanical draftsman 
jigs and shop fixtures, located 5 
from New York City Box 
AN MACHINIS 

Wanted—-Tool, die and 
accustomed to accurate 
steady work and good 


Wanted 
on tools, 
minutes 
AMERIE 











oe 


instrument makers 
complicated work : 
wages to thoroughly 
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WEST VIRGINIA 





mpetent men; give references Address NORTIL CAROLINA 
Box 458, AMERICAN MACHINIST Wanted—First-class all-around machinist Wanted—-A machinist familiar with repair 
We have increased out plant and desire for job shop: must be sober and quick. Car work on blanking presses and dies. Address 
floor and vise hands for day work and lathe olina Machine Co., Fayetteville, N. ¢ “Wo” AMERICAN MACHINIST. 
hands for —— work a, ae Wanted—First-class toolmakers for small 
1 « Man it 9 Tool Co Plainfield, a i . mneded jig and die work; also machinists accustomed 
n “coe , ; Wanted-—-Good mechanic for erecting elee- to Small work. Apply by letter_or personally, 
NEW YORK ; trie eranes Apply, giving experience, Case American Telegraphone Co., 57 18th Street, 
Several good planer hands on wood working Mtg. Company, Columbus, Ohio Wheeling, W. Va. 
machinery castings. Box 969, AMER. Macn Wanted—-One machinist experienced on a WISCONSIN 
Wanted \ number of first-class’ textile +A heavy Brown & Sharpe Universal Mill To cope with the continuous enlargement of 
nachinists Apply to 542 West S2nd_ St., ing Machine State wages expected and ex our business, first-class machinists, pattern 
New York petience. Leidecker Tool Co.. Marietta, O makers, molders and boilermakers can find 
Opportunity for bright, energetic boy to Hlead draftsman for a Cincinnati machine steady employment tox S99. Milwaukee. 
earn machinists trade. Rotary File and Ma tool shop of 100 hands; one with experience Large concern building excavating and rail- 
chine Co., 580 Kent Ave, Brooklyn, N. ‘ on radials and turret machinery preferred: way machinery wants to correspond with 
Address Box first-class mechanical draftsmen with view to 


state experience and = salary 





Wanted —Experienced draftsman, toolma dora irs | 
kers and machinists; give age, references and 915, , AMERICAN MACHINIS1 filling future vacancies as they occur; wants 
wages expected Remington Arms Company, PENNSYLVANIA men now employed; give full experience and 
Ilion, N. Y. reasons for changing; shop experience great 

i Wanted First-class machinists, floor and advantage: all letters acknowledged and held 

Wanted—Man to develop a new type of machine hands tury Compressor Co., Erie confidential. Box 919, AMERICAN MACHINIST. 

printing press; must be an expert mechanic Pa , : : 


familiar with this class of work; capable ot ns ini : , 
installing them on completion; an exceptional Wanted—Machinists, fitters and machine 


oppo 0 » right party. Address with hands; desirable class of machine tool work. 
ee ee” Gane 466, Colburn Machine Tool Co., Franklin, Pa or a e 


references and = salary wanted tox 
AMERICAN MACHINIST On account of increase of plant, we want 
vofe , . molders, lathe, planer and floor hands: good 

———. a rl aoe — pay and steady work to good men Address rest Indicators. H. A. Lowe, Cleveland, O. 
stric gh-grade ork, particularly be | tidgwe achine C ‘ tidg . i j 
and flo " men ; answer by letter, giving ref — Ridgway Machine Company, Ridg For Sale -Foundry, wood and iron machine 
erences and experience and stating wages ti : t ; shop. Box 74, Albion, N. Y. 
wanted; we are not having labor troubles, Wanted Machine shop foreman for plant One universal drafting machine 18”x24” in 
permanent positions to competent men. Utica re about 40 hands manufacturing en- perfect condition, $18. D. J. Kelsey, 515 
Industrial Company, Rome, N. Y. gine athes and special machinery; must be a sy wos, A.. New Haven, Conn. 

first-class man and come well recommended: - " . ; : 

Foreman for foundry in Mexico. Must be state salary wanted Address Box 968 _ For Sale Cyclopedia of modern shop prac 
i practical man, a competent mechanical en AMERICAN MACHINIS1 tice, four volumes ; bound in green morocco. 
vineer, draftsman, able to calculate and make : ; leather Practically new ; cost $18: will sell 
up estimates; principal work is building of RHODE ISLAND for &6 Address L. N. O, Box 425, Chi 
mining and agricultural machinery; must be We aré continually adding to our force ex cago, Ill. 
ible to take complete charge of foundry and perienced toolmakers, machinists and drafts For Sale— Boilers; battery of two 150 h.p. 
” competent to act as general manager of men on special tools, fixtures and models for Babcock and Wilcox water tube boilers, for 
establishment during absence of manager light, high-grade machinery (ood wages and 100 pounds pressure; first-class condition: 
Address, giving terms and previous experi steady employment Apply to Taft-Pierce complete, all trimmings. Nathan Manufactur 

» St., New York City 


Post-office Box 367, N. Y. City Mfg. Co., Woonsocket, R. I ing Co.. 416 East 106th 
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National-Acme Mfg. Co......114 oat . _ => . ae ~ Westmacott Gas Furnace Co.101 
National Brake & Clutch Co. 63 Reichhelm & Co., E. I ith cover Springfield Machine Tool Co. 15) wy EI 
Seema Machine & Tool Co, 66 | Reinforced Brazing & Mach St. Marys Machine Co 88 | ee eens Ce.. SS 
Le ee - wr ‘ on - OR ers eo 112. Standard Connecting Rod Co.112 hitcomb-Blaisdel| Machine 
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- aG § : Royersford Fadry & Mach. Co.105 orceester lachine Se rew ‘ o “7 
orthern E ‘lee whe ‘al ‘Vig Co t Wormer Machinery Co., ¢ C107 
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Classified ies to Articles Advertised 
Abrasive Materials Bars, Boring Bolt and Nat Machinery 


Abrasive Material Co., Phila., Pa. 
American Emery Wheel Co., 
Providence, R. 1. ° 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 

Carborundum Co., Niagara Falls, 
N. 

Cortland Cor. Wheel Co., Cort- 
land, N. 

Norton Co., Worcester, Mass. 


Pike Mfg. Co., Pike, N. H. 
Safety Emery Wheel Co., Spring- 
field, O. 
Wheel Co., 


Superior Corundum 


Waltham. Mass. : 
Vitrified Wheel Co., Westfield, 
Mass. 


Aftercoolers, Air 
Ingersoll-Rand Co., New York. 


Air Lifts 
Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels. 
Arbor Presses 
Barnes Co., W. F. 
ford, Ill. 
Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Wimarth & Morman Co., Grand 
Rapids, Mich. 


& John, Rock- 


Arbors 

Butterfield & Co., Derby Line, Vt. 

Cochrane-Bly Co., Rochester, 
N. Y. 


Morse Twist Drill & Mach. Co., 
New Bedford. Mass 
“Co. Athol, 


Union Twist Drill 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arches, Boiler Door 


McLeod & Henry Co., Troy, N. Y. | 


Architects 
Podge & Day, Philadelphia, Pa. 
Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 
land. 


hio. | 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. | 





Beaman & Smith Co., Prov., R. I. 
ee Twist Drill Co., Cleve 
and, O 


| Mathews. Hog. Kansas City, Mo. 


Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Underwood & Co., H. B., Vhila- 


@elphia, Ta. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Begring Co., Har- 
rison, N. J. 

Standard Roller Bearing Co., 


I’hiladelphia, Pa. 


Bell Clamps 


Hoggson & Pettis Mfg. Co 
Haven, Conn. 


. New 


| Belt Dressing 


Cees Surface Mfg. Co., Buffalo, 


Dixon Crucible Co., Joseph, Jer- 


sey City, N. J. 
Rhoads & Sons, J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 


Belt Filler 

Rhoads & Sons, J. E., Phila., Pa. 
a. & Co., Chas. A., New 
Shaler Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 


Belting, Leather 


Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Phila., Pa. 

a & Co., Chas. A., New 
or 


Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Bending 

draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Niles-Bement-Pond Co., New York. 

l'rentiss Tool & Supply Co., New 


York. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 


Machinery, Hy- 


Inc., 


Continued. 
Whitcomb-Blaisdell! 
Co., 
Bending Machinery, Power 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 
Boynton & Plummer, 
Mass. 
Lees. & Allstatter Co., 
Ob 


| Bending Machinery, Plate 


Machine Tool 
Worcester, Mass. 


Worcester, 


Hamilton, 


Niles- ani Pond Co., New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Bending Tools, Hand 


Wallace Supply Co., Chicago, III. 


Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., CMi- 
cago, Ill. 

Blocks, Chain 

See Hoists, Hand 

Blowers 

~~ Gas Furnace Co., 

ork. 
Buffalo Forge Co., Buffalo, N. Y. 
Chicago Flexible Shaft Co., Chi 


New 


cago, ll 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Blue Print Machines 


General Electric Co., New York. 
Keuffel & Esser Co. ew York 
Soltmann, E. G., New York. 
Blue Print Paper 

Keuffel & Esser Co., New York 
Soltmann, E. G., New York. 
Boilers 
Struthers-Wells Co., 
Boller Setting 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 
Acme Machry. Co Cipvaiand. oO. 
Bertram & Sons 


Dundas, aes yt" da. 
- & Plummer, Worcester, | 


Warren, Pa. 





ton, Conn. 


John, | 


Brown & Co., H. B., Bast Hamp- | Hy Westin 


Continued. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Foote-Burt Co., Cleveland, O. 


Ilarrington, Son & Co., Edwin, 
’hiladelphia, Pa. 
lagme Machine Co.. Waynesboro, 


Northern Elec. Mfg. Co., Madison, 


Niles-Bement-Pond Co., New York. 


Feenties Tool & Supply Co., New 
or 
Sellers & Co., Inc., Wm., Phila- 


delphia, Ia. 
Standard Machinery Co., Bowling 
Green, O. 
Standard Engineering Works, Ell- 
wood City, Pa. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 


Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, Ohio 

National- Acme Mfg. Co., 
land, 


Cleve- 


Bone for Case-Hardening 
Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 
American School Correspond- 


ence, Chicago, Il 
Henley lub. Co., N. W., New 
New York. 


Yo 

Hill Publishing Co., 

Piers, Frank, Philadelphia, Pa. 
Sames, C. M., Jersey City, N. J. 


Boosters 
Rurke Electric Co., Erie, Pa. 


C & C Electric Co., New York. 
Cresier -Wheeler Co., Ampere, 


Electric Co., 
Mfg. Co., 


General New York. 
Northern Elec. Mad- 
ison, W 


8. 
| Ridgway wpome & Engine Co., 


Sprague Biec 

rague jectric Co., New York. 
house Electric & Mfg. Co., 

Pittsburg, Pa. 
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and Drilling Ma- 
2s, Horizontal 
Co., B. F., Rockford, Il. 
Co., W. F. & John, Rock- 


a, Ill. 
aan & Smith Co., Prov., R. I. 
ertram & Sons Co., Ltd., Jobn, 
Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, pe. 


Binsse Mach. Co., Newark, 
Boynton & Plummer, Weveaster, 
fass. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, ass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 


ass. 

Kern Machine Tool Co., 
nati, Ohio. 

Lucas Mach. Tool Co., Cleveland, 


Ohio. 
McCabe, J. J., New York. 
Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 7 
Nies-Bement-Pond Co., New York. 
Pawling & MHarnischfeger, Mil- 

waukee, Wis. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co.. New York. 
Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


Cincin- 


Inc., 


american Tool Wks. Co., Cin., O. 

Baker Bros.. Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

—., Mach. Tool Co., Frank- 
n 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son '& Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 


Del. 
Prgptios Tool & Supply Co., New 


or 
niggwes Dynamo & Engine Co., 
ate. Wm., Phila 


a 
delphia, 
Vandyck Churehill Co., New York. 


Boring Tools 
Armstrong Bros. 
cago. I 


Carr Bros., 
Fairbanks Co., 


Boxes, Tote 


Cleveland Wire Spring Co., Cleve- 
land, Ohio. 
a Metallic Mfg. Co., Aurora, 


Inc., 


Tool Co., Chi- 


Syracuse, N. 
Springield, " Ohio. 


Brackets, Lamp 
Standard Welding Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Broaching Machines 


llarrington, Son & Co., 
Philadelphia, Pa. 


Edwin, 


Lapointe Mach. Tool Co., Hudson, 
Mass. 
Bulldozers 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

i Tool & Supply Co., New 
ork. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Hammawer, Schlemmer & Co., 
New 


Lyon Metallic Mfg. Co., Aurora, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 





Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Ss aes Mfg. Co., Provi- 
dence, a 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

oonrer Tool Mfg. Co., Fitchburg, 

ass 


Giesous Co., J. T., Providence, 
R. 


starrett Co., L. S., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 

See Grinding, Wheels 

Case-Hardening 

Rogers & Hubbard Co., Middle 


town, Conn. 
Cast Iron Brazing 
Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 
Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. Y. 
Castings, Die Molded 


Franklin _ Co., H. H., 
cuse, N. 


Syra- 


Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro. Pa. 

Fairbanks Co., Springfield, O. 


Farre!] Fdry. & Mach. Co., An- 
sonia, Conn. 

Pome Co., J. Morton, Wilmington, 
del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Castings Steel 

Bethlehem | Sane Co., So. Beth- 
lehem, 

Birdsboro ‘Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 
Farrel Fdry. & Mach. Co., 


nia, Conn. 
——- & Co., Edwin R., Chicago, 
ll. 


Anso- 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Binghamton Mac = Tool Works, 

Bingbamton, N. Y. 
a 4 Mach Co. 


nul, "Clarke & Co., Inc., Boston, 

Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

ey Tool & Supply Co., New 
ork. 

Whiton Mach Co. D. E., New 
London, Conn. 


Centers, Pianer 


Bartlett, E. EB., Boston 

Morse Twist Drill & Men Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Cullman Wheel Co., Chicago, IIl. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 


Torrington, 


Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


-— yd Schlemmer & Co., 

ew 

Whitman & Barnes Mfg. Co., Chi- 
cago, I 


Chucking Machines 

American Tool Wks. Co., Cin., O. 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cleveland Automatic Machine 
Madison, Wis. 


Co., Cleveland, O. 

Gisholt Mach. Co., 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, Ohio. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 

bet & Swasey ‘Co., Cleveland, 
Ohlo. 

Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass 
Windsor Mach. Co., Windsor, Vt. 





Chucks, Drill 
Almond Mfg. Co., T. R., Brook- 


».  &. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 


land, O. 
a gy Chuck Co., 


— Hartford, 
Goodell - Pratt Co., Greenfield, 
Mass. 
Horton & Son Co., E., Windsor 


Locks. Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co.. New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 


Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Whiton Mach. Co., E., New 
London, Conn 
wey,4 & Russell Mfg. Co., Green- | 
d, Mass. 
Chucks, Lathe 
Cushman Chuck Co., Hartford, 


onn. 
Gisholt Mach. Co., Madison, Wis. | 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., E., Windsor, 
Locks. Conn. 
National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 


Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 

Bartlett, E. E., Boston, Mass. 
National Tool Co., Cleveland, O. | 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 

Chucks, Split 

Hardinge Bros., Chicago, II! 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker- Wheeler Co., Ampere, 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Clamps 
altos & Spencer Co., Hartford, 
Byes 4. & Pettis Mfg. Co., New 
aven, Conn. 
Le Count, Wm. G., So. Norwalk, 
Conn. 
Starrett Co., L. S., Athol, Mass. 


Clatches, Friction 

American Tool & Machine Co., 
Boston, Mass. 

Caldwell, Son & Co., H. W., Chi- 
cago, in. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Sacshere Mach. Mfg. Co., War- 


Pa. 
Jehnaen Mach. Co., Carlyle, Hart- 


ford, Conn. 
Link-Belt Co., Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 


Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 

Clutches, Magnetic 

Electric Controller & Supply Co.. 
Cleveland, Ohio. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio 


Collectors, Pneumatic 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Columns, Water Alarm 

Binghamton Machine Tool 
Binghamton, N. Y 


Compound, Pipe Joint 


Wks., 


Dixon Crucible Joseph, Jer- 
sey City, N. J. 








Compound, Cutting 


New York Lubricating Oil 
New York. 


Compound, Slushing 
Warren Bros. Co., Boston, Mass. 


Compressors, Air 


Co., 


Blaisdell A cpemeeed Co., Brad- 
or 

Btancherd. Mach. Co., Boston, 
Mass. 


Bury Compressor Co., Erie, Pa. 

Chicago anaes Tool Co., Chi- 
cago, 

oo *, Go. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 


Independent Tneu. Tool Co., 
Aurora, Ill. 

Ingersoll-Rand Co., New York. 

Sampson & Co., H., Boston, 


Mass. 
Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Compressors, Gas 


Ingersoll-Rand Co., New York. 
| Conduit, Interior 
Sprague Electric Co., New York. 


Cones, Friction 


Evans Friction Cone Co., 
ton Centre, Mass. 

Connecting Rodsand Straps 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., 
Pa. 

Contract Work 

Blanchard Machine Co., 
Mass. 

Skinner Ship —~ y Dry Dock 
Co., Baltimore, d. 

Turner Mach. Co., Danbury, Ct. 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
Crocker - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland. O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Conveyors, Automatic 

Link-Belt Co., Philadelphia, Pa. 


Coping Machines 


New- 


Eddystone, 


Boston, 


Starters, 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Long & Allistatter Co., Hamilton, 


o. 
Niles-Bement-Pond Co., New York. 
Cork Inserts 
National Brake & Clutch Co., 
Boston, Mass. 
Corundum 
See Grinding Wheels 
Cotters 
Morse Twist oe Ss Mach. Co., 


New Bedford, 
Standard Tool con _ nr oO. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Morse Twist 5 * S Mach. Co., 
New Bedford, 


Slocomb Co., J. T. Prov., B. £ 
Starrett Co.. L. 8., Athol, Mass. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Ct. 
Countershaft« 
Co.. T. R., Brook- 


atpees Mfg. 


yn, N. Y. 

Builders Iron Fdry. Prov., R. I. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., Central 
Falls, R. I. 

Smith Countershaft Co., 
Mass. 

Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co.. Grand 
Rapids, Mich. 


Countershafts, 
Changing 
Cresson Co.. Geo. V., Phila., Pa. 
Evans Friction Cone Co., Newton 

Centre. Mass. 
Gisholt Mach. Co., Madison, Wis. 


Boston, 


Speed 
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“WHITNEY” CHAINS, 
HAND (FEED) MILLING 
MACHINES AND THE 
WOODRUFF PATENT 
SYSTEM OF KEYING 





We make more of a Specialty 
of Hand (feed) Millers than 


any other company in the world, 





ForeIGN Acents—C. W. Burton, Griffiths & Co., 
London. Fenwick Freres & Co., Paris. F. G. Kret- 
schmer & Co., Frankfurt. Schuchardt & Schutte, 
Berlin. Andrews & George, Yokohama. 


The Underwood 
Typewriter Com- 
pany has in operation 
over one hundred 
‘Whitney’ Hand 
Milling Machines. 


This cut shows a 
few ot them in one 


department. 





THE WHITNEY MANUFACTURING COMPANY, 


HARTFORD, CONNECTICUT, U. S. A. 

















| 
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Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 


Ingersoll-Rand Co., New York. 


Couplings, Shaft 
Almond Mfg. Co., T. R., Brook- 


lyn, N. Y. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Electric Captreier & Supply Co., 


Cleveland, O 
Link-Belt Co., Philadel hia, Pa. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Gegere & Co., Inc., Wm., Phila- 

hia, Pa. 

standa ay" Sango Steel Co., Beaver 
all 

Wood's’ =. Co., T. B., Cham 
bersburg, Pa. 


Cranes 


Brown Hoisting Mach. Co., Cleve- 
land, Ohio. 

Case Mfg. Co., Columbus, Ohio. 

Chicago *neumatic Tool Co., Chi- 


cago, Ili. 
Chisholm & Moore Mfg. Co., 
Cleveland, O. 
Cleveland Crane & Car Co., Wick- 
e, O. 
Crgscent Forgings Co., Oakmont, 
Curtis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Hngineering Works, De- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, 

Smith Fdry. & Supply Co., J. D., 
Cleveland, O. 

United Bagineering & Fdry. Co., 
Pittsburg, 

Vandyck C farehill Co., New York. 

bis 2 S Towne Mfg. Co., New 
ork. . 


Crank Pin Turning Machines 

Niles-Bement-Pond Co., New York. 

Ungerwees & Co., H. B., Phila., 
a. 

Crank Shafts 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 


Dixon Crucible go Joseph, Jer- 


sey City, N. 
Obermayer Co., 75, Cincinnati, O. 


Crashers 


Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Niles-Bement-Pond Co.. New York. 

Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 


Obermayer Co., S.. Cincinnati, 

Paxson Co., I. W.. Phila., re 

Smith Fdry. & Supply Co., 5% D., 
Cleveland, O. 

Stevens, F. B., Detroit. Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor. 
cester, Mass. 
oy «& Co., Chas. H., Chicago, 


Lunkenheimer Co., ane, oO. 

Williams Valve Co., D. T., Cin 
cinnati, O. 

Winkley Co., Detroit, Mich. 


Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, 

meine Bros., Chicago, III. 





Cutters, Milling—Continued. 

Harrison & Enight Mfg. Co., 
Newark, N. 

Ingersoll ‘Milling Mach. Co., Rock- 
ord, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Werke, Jno. M,, Glou- 
cester. City, J. 

Standard Tool ~~ Cleveland, O. 

Union Twist Drill Co., Athol, 


Mass. 
Ward & Son, Edgar T., Boston, 


ass. 
Whitney Mfg. Co., Hartford, Ct. 
Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

ay & pearee Mfg. Co., Trovi- 


den R. 
am, © "Clarke le Co., Inc., Boston, 


N 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 


Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

i Tool & Supply Co., New 


York. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 
oman Bros. Tool Co., Chi- 


eago, Ill. 
Billings & Spencer Co., Hartford, 


Con 
Poirbanks ©o.. Roctagaete, Ohio. 
Fitchburg Machine orks, Fitch- 


burg, ass. 
O. K. Tool Holder Co., Shelton, 


Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 

Western Tool & Mfg. Co., Spring- 
field, Ohio. 

Cyclometers 

Veeder Mfg. Co., Hartford, Ct. 


Diamond Tools 

American Emery Wheel Co., Prov- 
idence, R. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York 


City. 

— Reety Wheel Co., Spring- 
fiel 

Superior Corundum Wheel Co.., 
Waltham, Mass . 

Dies, Sheet Metal 


American Tube & Stamping Co., 


Bridge = ona 
Con Brook! ee A 


Bliss 
Keut & Gon ‘Baw. oe ca, o, Ill. 


Mossberg Weench "Co. be entral 


Falls, R. I. 

Risdon Tool Wks., Waterbury, 
Conn. 

Dies, Sub-Press 

Risdon Tool Works, Waterbury, 


Conn. 
Waltham Machine Works, Wal- 
tham, Mass. 
Dies, Threading, Opening 
Boker & Co., Hermann, sa York. 
Errington, iF. A.. New York. 
Geometric Tool Co., New Haven, 
Conn. 
Jones & Lamson Machine Co., 
Springfield, Vt. 
Pratt & Whitney Co., Hartford, 


Conn. 
Dowel Pins 
Winkley Co., Hartford, oCnn. 


Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel- 
phia, Ta. 


Economy Drawing Table Co., To- 
ledo. Ohio. 

KNeuffel & Esser Co., New York 

Mittineague Paper Co., Mittin- 
eague, Mass. 


Soltmann, E. G., New York. 


Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, Ta. 

Keuffel & Esser Co... New York 

Mittineague Vaper Co., Mit- 
tineague, Mass. 

Soltmann, E. G., New York. 

Technical Supply Co., Scranton, 
a. 





Drafting Machines 


Universal Destting Mach. Co., 
Cleveland, 


Drilling A, A Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bo my & Plummer, Worcester, 

ass. 

— Pratt Co., Greenfield, 

Ingoreoil-Rané Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 


Mass. 
Slate Mach. Co., Dwight, Hart- 
ford, Conn. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Lta., Jobn, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bo — & Plummer, Worcester, 

ass 
> Sart Co., The, Cleveland, 


Ingerseit -Rand Co., New York. 
iles-Bement-Pond Co., New York. 
eee Bros. Co., Worcester, 


Mass. 


Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 
cago, Ill 


Drilling Machines, Multiple 
Spindle 
American ‘Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
mm, Wes ‘Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Baush Mach. Tool Co., 
field, Mass. 

Bertram & Sons Co.. Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Fenn Mach. Co., Hartford, Conn. 

Foote-Burt Co., The, Cleveland, 


Ohio. 
Fosdick Mach. Tool Co., Cin., O 
Hardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 
Philadelphia. Ta. 
Henry & \ right Mfg. Co., Hart- 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

- ~—¥ Bros. Co., Worcester, 


Prentiss Tool & Supply Co., New 


Sellers’ & Co., Inc., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 


oe Machines, Port- 


Cincinnati Elec. Tool Co., Cin., O. 
Cotes Clipper Mfg. Co., Worces- 


Mass. 
Hisey-Wolf” Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. . Electrical Tool Co., Cincin- 
na , 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

hs Machine Works, Fitch- 
burg. Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co.. Cin., O. 

Gang Co., Wm. E., Cincinnati, 0. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Husschart Machry. 
Co.. Chicago, : 

McCabe, J. J.. New York 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co.. Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 


Barnes Co., 


Spring- 





Drilling Machines, Radial 
—Continucd. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. } 
Vandyck Churchill Co. New 

York. 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prawn. a &. 

Bertram & Sons Co.. Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 


Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, 

Fenn Mach. Co.. Hartford, Conn. 

Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin,, 
Philadelphia, Pa. 

Henry & —— Mfg. Co., Hart- 
ford, 

Hill, Clarke. ‘& Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Knecht Bros. Co., Cincinnati, O. 

Rent . “ae Co, W. B., 
Louis, 

Marshall & Huschart Machry. Co., 
Chicago. lll. 

McCabe. J. J.. New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 

Prentice Bros. Co., Worcester, 


Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & o Inc., Wm., Phila- 
delphia, P 

Sibley Machine Tool Co., South 
Bend, In 

Slate Machine Co., Dwight, Hart- 
ford, Con 

Sloan & Chace Mfg. Co., Newark, 


N. 
Vandyck Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co.. Hartford, Ct. 
Wile Russell Mfg. Co., Green- 

field, M Mass. 


m4 Center 

Morse BS eo Dee & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
$l mb Co., J. T., Prov., BR. I. 
Standard Tool .Co., Cleveland, O. 


Drills, Hand 
Cones Clipper Mfg. Co., Worces- 


Mass. 
Cinclanatl piectrical Tool Co., 
Cincinnati, O. 
Hisey-Woif Mach. Co., Cincin., oO. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
S. Electrical Tool Co., Cin- 
“cinnati, O. 


Drills, Pneumatic 

Chicago Pneumatic Too! Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 

General Pneumatic Toot Co., Mon- 
tour Falls, N 

Independent Pheu. Tool 
Aurora, Ill. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drills, Rail 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

ree Tool & Supply Co., New 
Yor 

Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, > 
Billings & Spencer Co., Hartford, 


Conn 
Hisey- Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, | % 4 
Parker Co.. Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 


Co., 


Conn 

Rogers ‘Works, John M.. Glouces 
ter City. N. J. 

Standard Too! Co., Cleveland, O. 
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DURABLE ACCURACY 


A Distinctive Feature found in 


B.@S. Universal Milling Machines 


which has established their Reliability 
and maintains for them a Universal 
Reputation for 


QUALITY 
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Drills, Rock 


Ingersoll-Rand Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Drill Speeder 

aa ay Mfg. Co., Providence, 


Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

Burke Electric Co., Erie, Pa. 

C & C Blectric Co., New York. 


Cogetigr - Waseter Co., Ampere, 


General Electric Co., New York. 


Jantz & Leist Elec. Co., Cincin., O. 


oo: a Blec. Mfg. Co., Madison, 


Ridgway, Bygame & Engine Co., 
ay, "a 

Roth Bros. Co., Chicago, Ill. 

Sprague Elec. Co., Dg York. 

Sturtevant Co., ,» Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 


Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
a Elec. Mfg. Co., Madison, 
8. 
Sprague Blec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


wegeee Elec. Mfg. Co., St. Louis, 
Mo. 
Weston Elec. Instrument Co., 


te N. J. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co,, 
Cincinnati, 1 

Crescent Forgings Co., Oakmont, 


Pa. 

Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Lincoln Motor Wks. Co., Cleve- 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. Co., Chicago, IIL. 

U. S. Electrical Tool Co., Cincin- 
nati, O. 

Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 
See Grinding Wheels 
Emery Wheel Dressers 


American Emery Wheel Co., 
Providence, R. I. 

Bay State Stamping Co., Worces- 
ter, Mass. 

.—* Stephan Mfg. Co., Ur- 


an 

Diemené Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 
City. 

International Specialty Co., De 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 


Superior Corundum Wheel Co., 
Waltham, Mass. 

Vitrified Wheel Co., Westfield, 
Mass. 


Wrigley Co., Thos., Chicago, IIL 
Enclosures, Tool-room 
—. . Cooley "Co., New Britain, 


Merritt & Co., Philadelphia, Pa. 


Engineering ApplHances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O 

Engineers, Consulting and 
Architects 


Thompson, Hugh L., 
Conn. 


Waterbury, 


Engineers, Consulting and 
Mechanical 


Dodge & Day, Philadelphia, Pa. 
Engineers, Electrical 
Crocker - Wheeler Co., Ampere, 


Dodge & Day, Phila., Pa. 





Engines, Automobile 


Franklin a Co., H. H., Syra- 
cuse, N. 

Olds Gas Co., Lansing, 
Mich. 

Engines, Gas and Gasolene 

Automatic Mach. Co., Bridgeport, 


Conn. 
a % Water Motor Co., New- 


N. J. 

Blaisdell Machinery Co., Brad- | 
ford, Pa 

roe \ Engine Co., 


Grant Mfg. & Mach. Co., Bridge- 
port, Con 

Jacobson Mach. Mfg. Co., War-| 
ren, Pa. 

oo Era Gas Engine Co., Day- 











0. 
orgs "Gas Power Co., Lansing, 
St. Marys Mach. Co., St. Marys, 


lo. 
Struthers-Wells Co., Warren, Pa. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Rid a — & Engine Co., 
Ridgw: Pa. 

Struthers Wells 5s Warren, Pa. 

Sturtevant Co., , Hyde Park, 
Mass. 

Engravers 

Bormay Engraving Co., New York. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition Machinery 

Machinery Exchange, 


Mass. 
Philadelphia Bourse, Phila., Pa. 


Sxpanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Factory Equipment | 
a Metallic Mfg. Co., Aurora, | 


Boston, | 





Fans, Electric | 


wean Water Motor Co., New- | 
ark, } 
Crocker - ‘Wheeler Co., 


N. J. 
a ae Mfg. Co. Elizabethport, 


General Electric Co., New York. | 

Northern Elec. Mfg. Co., Madi- | 
son, Wis. 

Sprague Electric, Co., New York. | 

‘Mass. Co., B. F., Hyde Park, 

Westin ag pee & Mfg. Co., 
Pittsburg, I 


Ampere, | 


Fans, Exhaust 
Backus Water Motor Co., New- 


ark, N. J. 
Buffalo Forge Co., Buffalo, N. Y. 
Copa = eaaeee Co., Ampere, | 
Generai Electric Co., New York. 
a Co., B. F., Hyde Park, | 
Mass. 


Forges 
-_ & Plummer, Worcester, 


Bradley & Son, C. C., Syracuse, 
N 


Buffalo Forge Co., Buffalo, N. Y. 

Burke Machy. Co., Cleveland, O. 

Ingersoll-Rand Co., New_York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn 

| Prentiss Tool & Supply Co., New 


Yo 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Forging Machinery 
| Be Scranton & Co., New Haven, 
onn. 


| Forgings, Drop 
Bethlehem Steet Co., So. Beth- 


lehem 
Billings '& Spencer Co., Hartford, 


onn. 
es | & Co., R. H., New Haven, 
Crescent Forgings Co., Oakmont, 


Pa 
O. K. Tool Holder Co., Shelton, 
Conn. 
Page-Storms Drop Forge Co., 
pringfield, Mass. 
Wyman & Gordon Co., Worcester, 
ass. 


Forgings, Hydraulic 


Bethlehem wae Co., So. Beth- 
lehem, 

Wyman & Gordon Co., Worcester, 
ass. 


a. Machine 
Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 

Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Coppeent Forgings Co., Oakmont, 


“Heppenstall F Forge & Knife Co., 
ww Pa. 
ent & Co., Edwin R., Chicago, 


| Tindel-Morris Co., Eddystone, Pa. 
| Wyman & Gordon Co., Worcester, 


fass. 
Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Ingersoll- Rand eo. New York. 
Seermnaver Co., Cincinnati, O. 
Paxson Co., i. <> Phila., Pa. 
Smith Fdry. & ‘Supply Co., J. D., 
Cleveland, 
Stevens, F. B., Desrett, Mich. 
Sturtevant Co., B. , Hyde Park, 
Mass. 


| Fuel Economizers 


| sturtevant Co., B. F., Hyde Park, 
Mass. 


Furnaces, Annealing and 
Tempering 


| American Gas Furnace Co., New 


ork. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Nash Company, Geo., New York. 
Tate, Jones & Co., Pittsburg, Pa. 


Fuarnaces, Enameling 


American Gas Furnace Co., New 
York 


| Fa rnaces, Gas 


Files and Rasps 


American - ‘en File & Tool Co., 
New Yor 

Barnett Co., G & H., Phila., Pa. | 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. | 


Filler, tron 
Clark Cast Steel Cement Co., | 
Shelton, Conn. 
Felton, Sibley & Co., Phila., Pa. | 
| 
Filing Machines 


Cochrane - Bly Co., Rochester, 


Detrick & Harvey Mach. Co., Bal- | 
timore, Md. 

Henry & Wright Mfg. Co., Hart- | 
ford, Conn. | 

Simplex Mfg. Co., New York. 


Fire Briek 
McLeod & Henry Co., Troy, N. Y. 


Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


| Turner Brass 


| Aaportene Gas Furnace Co., New 


| Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 


Aneriese Gas Furnace Co., New 

ork. 

Nash Company, Gec., New York. 
orks, Chicago, Ill. 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 
= © & Cooley Co., New Britain, 


| (ome ‘Metallic Mfg. Co., Aurora, 


Manufacturing Equip. & Engin- 
eering Co., E. Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 

ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 





Gages, Standard 


Athol Machine Co., Athol, Mass. 
ee | & Sharpe Mfg. Co., Provi- 


a 
entry _ Wright Mfg. Co., Hart- 
ford, Con 
Morse Twist’ Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Con 
Rogers W ‘Wks., Jno. M., Gloucester, 
¥. 


Slocomb Go. J. T., Prov., R. I. 

Starrett Co., ae Athol, Mass. 

Wyke & . J., East Boston, 
Mass. 


Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gas Blowers and Exhausters 
acegeeoant Co., B. F., Hyde Park, 
ass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
Bair & Gazzam fg. Co., Pitts 


burg, Pa. 

a. moaknare aaies Machine 

Hyde Park, 

Bickford Drill & Tool’ Co., Cin- 
cinnati, O. 

Bilgram, "Hugo, Philadelphia, aP. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fellows Ge Gear Shaper Co., Spring- 
eld 

Foote a7 Gear & Machine Co., 
Chicago, III. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant-Lees Mach. Co., Cleveland, 
Ohio. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton achine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 


York. 

Slate <—y Co., Dwight, Hart- 
ford, Con 

Sloan & Chace Mfg. Co., Newark, 


N 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 


a ~ & Sommm Mfg. Co., Pitts- 

urg, 

Bilgram, Ruse, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass 

—_* & Sharpe Mfg. Co., Provi- 
ence 

Caldwell & gon Co., H. W., Chi- 
cago, Ill. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, . 

Davis, Rodney, Philadel pate Pa. 

Earle Gear 4 Machine , Phil la- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mach. Co, yy Pa. 

pr 


or Gear Shaper Co., ing- 

eld, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 


Gleason Works. Rochester 

Gould & Eberhardt, Newark, 

Grant Gear Wks., Boston, tS 

Hardinge Bros., Chicago, III. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

New Process Rawhide Co., Syra- 
cuse, N. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Works, Phila- 


delphia, Pa. 
Sawyer Gear Wks., A ey oO. 
Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 
ie i Mfg. Co., McKees- 
ocks, 


Van Dorn n ‘Dutton, Cleveland, O. 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 
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Let A Landis Grinder Do Your Work 


No. 24 Crank Grinding Machine. 
16-inch Swing. 
Longest Crank Will Drive 60 Inches. 















You'll get better work, larger profits, greater 
accuracy with a ‘‘Landis’’ than by the method 
you are now using. 


The ‘‘Landis’’ Grinder 
will produce work in from 
one-third to one-quarter 
the time that it takes a lathe 
to do it and the finished 
product will be of a higher 
degree of accuracy. 


Don’t you think it 
will pay you to have 
a catalog ? 


LANDIS TOOL COMPANY, Waynesboro, Pa., U.S.A. 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O., and 933 Monadnock Blk., Chicago, Ill. Walter H. Foster Co., 
114 Liberty St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte. Berlin, Vienna, Stockholm, St. Petersburg. 
Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Willlams Machinery Co., Toronto Williams & Wilson, 
Montreal, Canada. 


THE MILTON MANUFACTURING COMPANY, 


MILTON, PENNSYLVANIA. 


Manufacturers:-- 
The use of COLD PUNCHED 
NUTS, Full Finished or Finished Case 
Hardened, “Mailton” Brand, on your Ma- 
Case Hardened Hexagon chinery will guarantee to you the perfect Semi-Fie. Hexagon 
Nuts. finishing touches essential in rounding out Nats. 
a good first-class Machine or Tool in point 
of workmanship. In the manufacture of all styles of Cold Punched Nuts we 
use DOUBLE REFINED BAR IRON of our own manufacture, which 
is made uniform in quality. Our product is perfectly Hexagonal in shape, with * 
sharp corners and well finished. The Finished Case Hardened Nuts show on 
their exterior surfaces in coloring The Works of Art. We will Gladly 
send samples for test and comparison upon request. 
We are also makers of Cold Punched Plain and Chamfered Nuts, Hot 
Pressed Nuts, Washers, Refined Bar Iron, &e. 


We solicit your correspondence. 
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Gears, Molded 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
— i — & Mach. Co., Anso- 
nia, 


Franklin Mig. Co.. H. H., Syra- 
cuse, N. 
Jreenwald Con, I, Cin., O. 


Philadelphia | Gear Svorks. Phila- 
Scio a 
Tay lor- Oyiteoe Mfg. Co., McKees 
cks, Pa. 


Gears, Rawhide 


Boston _ Works, Norfolk 
Downs, Mas 

Chicago Raw Hide Mfg. Co., Chi- 
cago 

Rarle a Mach. Co., Phila., Pa. 

Fawcus Mach. Pittsburg, P 

Gould & ntcrhardé, Newark, wt 

Grant Gear Works, Boston, Mass. 

a h & Scott Co., Cleve- 
and, O. 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Eittsberg, ie Pa. 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Gears, Worm 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfoik 
Downs, Mass. 

Fawcus Mach. "Ce. Pittsburg, P: 

Gould & peerpecst Newark, No 

Nuttall Co., R. D., Pittsbur; Pe 

Pailetepnt Gear Works, ila- 
delphia, Pa. 

Taylor- Wilson Mfg. Co., McKees 


ocks, P: 
Van Dorn & “Dutton, Cleveland, O. 


Generating Sets 


Burke Blectric Co., Erie, Pa. 
Crocker-Wheeer Co., Ampere, 


N. J. 
General Electric Co., New York. 
ere Blec. Mfg. éo., Madison, 


Ridgway Degame & Engine Co., 
d gway 

Sprague un Co., New York. 

Startevant Co., B. F., Hyde Park, 


Mas: 
Triumph Blec. Co., Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., New 
York. 


Gibs 

Standard Gauge Steel Co., 
Beaver Falls, 

Graphite 


Stee Gregete Co., Jos., Jersey 
City, 
Obermayer Co., S., Cincinnati, O. 


Grinders, Automatic Knife 


Beitowert Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 


Grinders, Center 


Cincinnati! Electrical Tool Co., 
Cincinnati, O. 

Coe SS clipper Mfg. Co., Worces- 
er, 

Heald Mach, Co., Worcester, Mass. 

Hisey-Wolf Mach. Co. Cincin., o. 

Mueiler Mach. Tool Co., Cin., O 

Niles-Bement-Pond Co.. New York. 

U. 8S. Blectrical Tool Co., Cin., O. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
~ Grinder Co., Fitchburg, 


Becker . Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown aS ws a Mfg. Co., Provi- 
en ‘ 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Copsey - wheeter Co., 


Garvin Muchine Co., New York. 
Gould & Eberhardt, ‘Newark, N. J. 
Greenfield Mach. Co., Greenfield, 


Mass. 
Heald Machine Co., 
Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiaa Tool & Supply Co., New 


Ampere, 


Worcester, 


Rivett. Dock Co., Boston, am 





Grinders, Cutter—Continued. 
Wells & Sons Co., F. E., Green- 


field, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Cylindrical 
Bath Grinder Co., Fitchburg, 


Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Heald “Machine Co., Worcester, 


Mass 
Landis ‘Tool Co., Waynesboro, Pa. 
Morse Twist eo Mach. Co., 
New Bedford, : 
Norton Grinding Co, Worcester. 


Mass. 
Grinders, Disk 
Bath Grinder Co. Fitchburg, | 


Mass. 
ay “~< Co., Chas. H., | 


Beidortert = Fmd Wheel | 


o., Br port, Conn. 
nite hee €o., Pr Prov., R. 


Gardner Machine Co., Beloit, Wis | 
Heald Machine Co., Worcester, 


Mass. 
Hill _ Sneete & Co., Inc., Boston, | 


Iroquets Mach. Co., New York. 

Ransom Mfg. Co., ‘Oshkosh Wis. | 

Safety Emery Wheel Co., Spri ing: | 
field, O. 


Grinders, Drill 
—. Machine Co., Worcester, 


| mill Clarke & Co., Inc., Boston, 
ass. 
Morse Twist pee 2s Mach. Co., | 
New Bedford, 
Niles-Bement- Pond “Co. New York. | 
Sellers & Co., Ince., Wm., Phila- | 
delphia, Pa. 
Standard Tool Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Internal 
a Grinder Co., Fitchburg, 
Mass. 
aw ~ Ky ‘& Bherpe Mfg. Co., Provi- 
en 
Greenfield ‘Mach. Co., Greenfield, 
Mass. 
Landis Tool Co., Waynesboro, Pa. 
——. Lathe Mfg. Co., Boston, 
ass. 
Wells & Sons Co., F. E., Green- | 
field, Mass. 


Grinders, Portable 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 
ter, ass. 

Hisey-Wolf Mach. Co., Cincin., 

U. 8S. Electrical Tool Co., Cin., 8: 


Grinders, Saw 
Tindel-Morris Co., Eddystone, Pa. 


Grinders, Tool 

a? Bros. Tool Co., Chi- 
cago, Ill. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 


ford, b 
ae Grinder Co., Fitchburg, | 


ass. 
Blount Co., J. G., Everett, Mass. 
Bridgeport Safety Hmery Wheel 
Co., Bridgeport, Conn. 
Brown & § &58 mupe Mfg. Co., Provi- 
en 
cideineati” Electrical Tool Co., 
Cincinnati, O. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, 3 
Gould & Eberhardt, Newark 


Grant Mfg. & Mach. Co., Bridge: 
port, Conn. 

Harrington, Son & Co., Edwin, 
Philadelphia, 


= ~4 Machine Co., Worcester, 
Hill, Clarke & Co., Inc., Boston, 


ass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., yraynesbere, Pa. 
Morse Twist Drill Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 





.Ransom Mfg. Co., Oshkosh, Wis. | 


Rivett Lathe Mfg. Co., Boston, | 


Mass. 

Safety Emery Wheel Co., Spring- | 
fleld, O. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 

U. 8S. Electrical Tool Co., Cincin- 


nati, O. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 


Mass 
Whitney Mfg. Co., Hartford, Ct. 
Wilmarth & Morman Co., Grand | 
Rapids, Mich. 


MACHINIST 

Grinding and Polishing Ma- 
chinery 

Abeosive Material Co., Philadel- 
phia, . 

American Emery Wheel Co., 


vrovidence, R. I. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 

Bath Grinder Co. Fitchburg, 
Mass. 

oy & Co., Chas. H., Chicago, 

Blount Co., J. G., Everett, Mass. 


Bridgeport Safety Emery Whee! 
Co., © Sharpe Conn. 


Brown & arpe Mfg. Co., Provi- 
dence, 

Burke MB Co., Cleveland, O. 

Cincinnati lectrical Tool Co., 


Cincinnati, 
Coates Clipper Mfg. Co., Wor- 
cester, Mass. 
| Sopa - waecer Co., 


L de 
Diamond Mach. Co., Prov., R. I. 
Gardner Mach. Co., Beloit, Wis. 


Ampere, 


Goodell- Pratt Co., Greenfield 
Mass. 

Graham Mfg. Co., Prov. 
Greenfield Mach. Co., Gresntield. 
Mass. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
—., Machine Co., 


Fiises- Wolf Mach. Co., Cincin., O. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshal! & Huschart Machry. Co., 
<enge, ll. 

Newton Mach. Tool Works, Phila- 
delphia, P. 


Worcester, 


~- a, Pa. 
| Niles-Bement-Pond Co., New York. 


Northern 
Madison, Wis. 

Norton Co. Worcester, Mass. 

an Grinding Co., Worcester, 


Electrical Mfg. Co., 


Mas: 
Prentiss Tool & Supply Co., New 


or 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety muery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Superior Corundum Wheel Co., 
Waltham, Mass. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 


Mass. 
Wells Sons Co., F. E., Greenfield, 
Mass. 


Grinding Wheels 


Adams Co., Dubuque, Iowa. 

American Emery Wheel Co., 
Providence, R. I. 

Builders aren Foundry, Provi- 
dence, 

carboruindum “Co., Niagara Falls, 


Cortland Cy. Wheel Co., Cort- 
land, N. 
Diamond Mach. Co., Prov., R. I. 
my - Cseneam Wheel Co., 
Mass. 


Niles- fae Pond Co., New York. | 


Norton Co., Worcester, Mass. 

Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel Co., Spring- 
field, O. 

Superior Corundum Wheel Co., 


Vitrified Wheel Co., Westfield, 


Mass 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 


Athol Machine Co., Athol, Mass. 
as oe we, Stone Co., The, Cleve- 


oO. 

mt. 1 Pond Co., so York. 

Pike Mfg. Co., Pike, N. 

Gun Barrel aoe 

Diamond Mach. Co., Prov., R. 

Pratt & Whitney Co., Hartford, 
Conn. 

Hammers, Drop 

a. & Spencer Co., Hartford, 


Bliss Co., E. W., Brooklyn, N. Y. 
erety & Son, Cc. C., yracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

Niles-Bement-Pond Co., New York. 

—— Tool & Supply Co., New 

ork. 

Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 


Hammers, Pneumatic —Cont 

Independent Pneu. Too! Co., Au- 
rora, Ill. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Hammers, Power 

Beaudry & Co., Inc., Reston. Mass. 

a my & Son, C , Syracuse, 


| Niles-Bement- rot Co., New York. 

| Prenat Tool & Supply Co., New 

or 

| Scranton & Co., The, New Ha- 

ven, Conn. 

| Hammers, Steam 

| Bertram & Sons Co. iA. John, 
Dundas, Ontario, Cana 

Bethlehem wary. & Mach. ai. So. 
Bethlehem, Pa. 

a & Son, C. C., Syracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 
a Forgings Co., Oakmont, 


Erie” Posntry Co., Erie 

Marshal! Huschart ~ — 
Co., RR. 

Niles-Bement- Pond "Co., New York. 

1 Tool & Supply Co., New 


ork. 
5 & Ce. Inc., Wm., Phila- 
le 
venaeok Churchill Co., New York. 
Handles, Machine Tool 


Cincinnati Ball Cran« Co., Cin- 
cinnati, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, ; 

Hangers, Shafting 


Link-Belt Co., Palpee hia, Pa. 
Wood's Sons Co., E. Cha - 
bersburg, Pa. 


Heaters, Feed Water 
Sturtevant Co., B. F., Hyde Park, 
Mass. 








Heating and Ventilating 
Apparatus 

| Buffalo For tes peas & , Z 

| Sturtevant , B. F., Hyde Park, 
Mass. 


Heating Machines 
American Gas Furnace Co., New 


ork. 
| Chicago Flexible Shaft Co., Chi- 
cago, 


Hobbing Machines, Worm 


Gould & Eberhardt, Newark, N. J. 
Gront-t -Lees Mach. Co., Cleveland, 


hi 
| Pratt & Whitney Co., Hartford, 
Conn. 


| Hoisting and 
Machinery 


Brown Hoisting Machinery Co., 


os ores - 
Co., Colum oO. 
Caldwell & Son Co., BH. W., * ont- 


Il 
Clevelang Crane & Car Co., Wick- 


Jeffre re. S Columbes, o. 
Link- 0., Philadel samy Se 
Main Beitin Co., 

Niles-Bemen Pond Go. New York. 
otegeorant Co., B. F., "Hyde Park, 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Hoists, Electric 

C & C Blectric Co., New York. 

Case Mfg. Co., Columbus, Ohio. 

a neumatic Tool Co., Chi- 


cleveland Ones & Car Co., Wick- 
Crocker - Wheeler Co., Ampere, 
Curtis & Co. Mfg. Co., St. Louis, 


General Electric Co., New York. 

General Pneumatic Tool Co., Mon- 
tour Falls, } « 

| Niles-Bement-Pond Co., New York. 

| Northern Engineering Works, De 

| troit, Mich. 

Sprague Electric Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 


Case Mfg. Co., Columbus, O. 
| Chisholm & Ph eens Mfg. Co., 
lt _ Cleveland, 
| Harrington, Son & Co., Bdwin, 
r « liade!piia, Pa. 

Clinton B., Boston, Mass. 


Conveying 
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Largest Concrete Machine Shop in the Worl 


The Buildings and Method of Construction of the New Plant of 
the United Shoe Machinery Company, at Beverly, Massachusetts 
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It is seldom that a large machine-shop CHE SITE built only a few miles away, in the town 
plant having a number of buildings de- [he site for this large plant consisted of of Danvers, and the river that once car 
voted to various lines of work is con several adjacent farms, comprising to- ried among its cargoes barrels of shoes 
structed as a unit and from a definitely gether about 250 acres located in the city . for the slave trade is now to furnish a 
formed plan and purpose. Too often such of Beverly he surrounding territory highway for raw materials for the great 
plants are the product of years of growth, was country, which provided ample op- est shoe-machinery factory in the world. 
without any effort at uniformity in the portunity for developing homes for the \ small river originally flowed through 
arrangement of buildings or design, and employees This point was taken into the center of the tract, and at one end 
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FIG. I. PLAN OF BUILDINGS AND SURROUNDINGS 
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the result s an effect im itley The 
Flliott street plant of the United Shoe 


Machinery Company, at Beverly, Mass., is 


a pleasing example of the results which 


can be obtained by adhering to a definite 


plan'in treatment of site, arrangement of 


building and architectural features, with 


sut sacrificing any points of utility 


consideration in 
} 
| 


dition to e a 


sessed for a mat 
thermore the city 
Boston, being 


an excellent tram 


Historically. it 


thrat ret 
tiYat 


the fi 


irst shoe 














THE BUILDINGS 
selecting the site, in ad ward the southward, the property abuts 
vantages which it pos u tidewater; branch of the Danvers 
iifacturing plant. Fur river. Toward the westward and north 
is easily reached from ward a 1 number of acres which would 
ly 19 miles out, and has ever b ed for manufacturing purposes, 
service wit which can be, and have been to a cer 
is interesting’ to note tain extent, developed as homes fot the 
shop in Amerita was ‘employees; in fact, at oné point a’ village 








eer 





ot 75 to 100 houses has already sprung up, 
the houses in a large measure being 
owned by employees of the company. 
These houses have not been built or con 
trolled in any way by the company itself, 
the land having been purchased by a real 
estate firm which built the houses and 


sold them on easy terms 


THE BUILDINGS 

Fig. 1 shows a ground plan of the build 
ings, 14 in number, and their distinguish 
ing letters. There are two main machine- 
shop buildings A and B running parallel 
with the railroad track and connected by 
three toilet-room wings, designated A B S, 
ABN and ABX. These machine shops 
form the first two rows of main build 
ings, and contain all of the regular ma 
chine-shop work or manufacturing. In 
the third row is building C, used for stor 
age and shipping; C D a toilet-room wing 
for the use of buildings C and D; build 
ing D, used for hardening, tempering and 
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1g04, the actual manufacturing in it hav- 
ing been started shortly after the first of 
January, 1905. The main buildings which 
were built at that time had a length par- 
allel with the railroad track of 520 feet. 
During the year 1906 an extension of 300 
feet was added to the three rows of build- 
ings nearer the railroad tracks, making 
hese rows 820 feet long. An addition 
to the power station 

In this article the plant will be treated 
is a whole, except as some changes may 
be mentioned, showing improvements em- 
bodied in the new construction over the 
old. In general the same type of con- 
struction was carried out in the extension 
as was used originally, and great care was 
taken to preserve the same architectural 
features, so that the entire plant as it now 
stands is a consistent whole. 


TREATMENT OF THE SITE 
By referring again to the plan Fig. 1, 
it will be seen that the river was dammed 
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iry and power station, and also the third 
row of buildings; that is, the row of 
buildings devoted to the receiving, ship- 
ping and storing of material. Thus all! 
the material enters and leaves the rear 
of the plant. 

Owing to the natural slope and grade 
»f the soil a ground grade of 14 was de- 
termined upon for the area around the 
buildings, and the lower floor of the 
buildings themselves was fixed at grade 
14.5. This grade is only 2 feet above 
mean high tide, and introduced some 
problems in connection with  water- 
proofing. This decision in regard to 
grade, however, permitted all of the build- 
ings, with the exception of the eastern 
side of building A, for a portion of the 
first story, to be entirely above the ground 
level; thus aiding communication between 
the various buildings and adding to the 
feature which was kept prominent 
throughout the entire design, that is, ex- 
cellent facilities for natural light. 








FIG. 3. LIGHT COURT BETWEEN ABS 


forging; and building G devoted to re- 
ceiving and storage. This latter has the 
factory restaurant on the top floor. These 
buildings of the third row are connected 
with building B, or the building which 
forms the second row, by three passages, 
designated B C, B Dand BG. Of these 
passages BC and BG are four stories in 
hight, the hight of the main buildings of 
the plant, while BD is only one story in 
hight. The reason for this is that build- 
ing D is a one-story building. 

The fourth row of buildings contains 
the foundry, designated E, and the power 
station, designated F. This fourth row is 
not as long as the other three. Behind 
this fourth row are the storage basins for 
fresh water, which were formed by throw- 
ing dams across the river, with a spillway 
connecting them. Behind the foundry is 
the storage yard for the usual foundry 
supplies " 

The main plant was built in 1903 and 








AND ABN FIG. 4. FORGE SHOP FROM COURT BETWEEN BC AND BD 


at two places, making two storage basins 
of different levels, in order to have a 
large supply of fresh water for factory 
use. The storage capacity is about 40,- 
000,000 gallons. Near the street a tide 
gate was built in order to control the ac- 
tion of the tide. Originally the tide set 
back quite a distance up the rier. Across 
the street and directly opposite the end of 
the plant a bulkhead has been built to 
form a wharf. To reach this wharf a 
channel has been dug by the city of Bev- 
erly, giving a depth of 18 feet of water at 
high tide, which will permit the bringing 
in of material and supplies by barges and 
schooners after the wharf property is en- 
tirely developed. Toward this work the 
State of Massachusetts appropriated $25,- 
000; the balance of the expense was borne 
by the city. 

\ siding from the railroad passes the 
wharf, and serves trackage behind the 
fourth row of buildings, namely, the foun- 


GENERAL DIMENSIONS OF THE BUILDINGS 


A view of the completed plant is shown 
in Fig. 2. The main buildings are .820 
feet long, as has been stated, and have a 
uniform width of 60 feet and a clear ceil- 
ing hight under the girders of 11 feet for 
all floors, with the exception of the sec 
ond floor, which has a clear hight of 12 
feet. This additional hight was given to 
the second floor because that level was to 
be used for the heaviest part of the man- 
ufacturing work. 

The buildings are spaced uniformly 80 
feet apart and have large light courts be- 
tween them. Fig. 3 shows one of these 
courts. There are also light courts be- 
tween the toilet-room wings and the main 
buildings, in order to care still further for 
the important feature of natural light. 
The employees enter the buildings through 
ABS and A BX, where courts give ac- 
cess to 4 BN. The wings contain about 
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28,000 square feet of floor area each. All 
of the buildings are uniformly four 
stories in hight, with the exception of the 
foundry, forge shop and power house. 
The only other exception to this rule is in 
the toilet-room wings, which have a hight 
slightly greater than the main buildings 
in order to accommodate six floors. Two 
floors are introduced in the nature of 
decks, to give sufficient area for the wash 
rooms and locker rooms. The wing build- 
ings BC and BG connect all four levels 
of building B with buildings C and G 
respectively. In addition to providing 
passageways they contain small rooms 
which are used for tool vaults or tool 
storage. Building C is 280 feet long and 
is uniform in width and hight with the 
main buildings. C D is one story in hight. 

Building D is of the same width as the 
other buildings, is 350 feet long, and has 
a monitor roof to allow for the escape of 
gases and heat. Fig. 4 shows the exterior 
of this building. Building G is of the 
same type and dimensions as C, except in 
its length, which is 150 feet. 

The foundry is of an unusual type for 
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and strong [here is no ornamentation 
[he overhanging cornice is the only feat 
ure of exterior embellishment. The im 


pression given by the exterior is one of 


extent, simplicity and strength 

\s indicated by the title, the buildings 
are constructed entirely of reinforced 
concrete, with the single exception of the 
roofs of buildings D and FE. The chimneys 
are also of concrete steel. This construc 
tion applies to all parts of the shell 
foundations, columns, walls, floors, ceil 
ings, and roofs The roof is, of course 
covered with a composition roofing, as 
the concrete itself is not water-tight. Thx 
only places in which wood has been used 
are for window frames, sash and trim, 
and for doors and door frames. In some 
places wooden treads have been added 
to the concrete treads of the stairs, but 
this is not uniform throughout the entire 
plant. The design of the concrete details 
are under the Ransome system and were 
worked out by the firm of Ransome & 
Smith, of New York City. E. L. Ran 
some personally directed the construction 
In this system the steel reinforcement is 














FIG. 5. THE FOUNDRY 


its purpose, in that the molding floor is 
on the second-floor level. It is 390 feet 
long, 109 feet wide, two stories in hight, 
with a sub-basement. Fig. 5 shows the 
exterior. 

The power station is a building 150 
feet long, 90 feet wide and is divided into 
two rooms, generator and fire room 
respectively. This has a ceiling hight of 
about 35 feet. The main smokestack is 
200 feet high and has a 9-foot flue; there 
is also an auxiliary stack 125 feet high, 
with a 6-foot flue. This building is con 
sidered the most pleasing architecturally 
and has been pleasantly referred to as the 
“daughter of the regiment.” Fig. 6 shows 
the exterior. 

The most noticeable feature of the ex- 
terior of the plant is the glass area of 
the walls. It is 90 per cent. of the entire 
wall area. Upward of 55.000 lights of 


glass have been used 
The lines of the buildings are simple 


entirely of square twisted-steel bars o1 
a size determined by the needs of the di 
sign. 

Fig. 7 shows a typical cross-section of 
one of the main buildings and gives the 
size of the sections of columns, floors, 
beams, girders and other members, to 
gether with the location and size of the 
reinforcing steel bars The building is 
divided into 20-foot bays and the interior 


columns are octagonal in shape; be 


ginning with the upper floor and reading 
downward they are 14 inches, 14 inches, 
184 inches and 22 inches across the flats, 
respectively [his type of column is a 
little unusual, the ordinary types being 
square or round 

The foundations are in the nature of 
footings under the exterior and interior 
columns and are carried down to a depth 
letermined by the character of the soil 

The design of the floor members is such 
that the same core boxes were used for 
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ich story Thus the concrete of these 
nembers is of the same general outside 


limensions .while difference in strength is 
»btained by changing the steel reinforce- 
ment 

Each of the main buildings A and B is 


i 
livided structurally into three independ- 


ent sections, two 260 feet long and one 
300 feet long [his is to care for the ele 
nent of expansi This joint in the 
riginal plant, that is, between the two 
260-foot sections, has varied % inch in 


width between a building temperature of 
nidwinter, and an ordinary tactory tem 
»f say 69 degrees Fahrenheit 

The concrete details of the connecting 
yuildings, the foundry, forge shop and 
ywer station, do not follow the typical 


but were worked out for 


eir part ir needs. In some parts a 
heavy, flat, slab floor is used instead of 
the beamed construction The entire 


floor area of all the buildings is a little 


less than 17 acres 


4 


MetHop oF CONSTRUCTION 


The method of construction employed 
n general is what is known as “mono 
lithic,” that is, the forms of each floor 
level were set up as a unit and the con 
crete forming the columns, girders, beams 
and floor were poured at one time, giving 
a mass which was thoroughly bonded and 


tied together throughout its level Fig 

















FIG. 6. THE POWER STATION 


8 shows a view of the forms after they 
had been prepared for pouring the con 
crete T he deep groove 1s for a main 
girder, with an interior column form at 
about midway of its length. Fig. 9 shows 
1 view beneath the forms and gives an 
idea of the method employed in bracing 
and supporting them The vertical box 
near the center of the view is for an in- 
terior column, 

Fig. 10 shows the forms in place for 
the lowest story of building 4, in a condi- 
In the 
background is a tower of the cableway. 


tion ready to pour the concrete 
The material for the original construc- 
tion was handled by this means. The 
cableway covered the entire field of »per- 
ations for the buildings of the first, second 
and third rows 

In Fig. 11 we see the forms being 
started for the second story of building 
A, the first story having been poured 
This shows the method of building up the 
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forms out of panels, and unit sections 
Two rows of steel cages and reinforce 
ment for the interior columns will be 


bwebby outlines running the 


noticed as co 
length of the building 
This method of 


parted from 


construction was de 


in building the addition to 


the power station. Here a method called 
The various 
roof 
the 


ground, hoistec into place and bonded to- 


the “unit system” was used. 


members, girders, columns, beams, 


slabs, etc., were cast in forms on 


The prediction is being made by 


that 


gether. 


some concrete experts this method 











FIG. 8 \ GIRDER FORM READY TO POUR 
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gard to strength, time of setting, etc. The 


sand must be sharp and clean, and the 
stone must be hard and not porous 
All of the material entering into this 


plant was carefully inspected and tested 


The cement test followed very closely the 


recommendation of the United States 
War Department, omitting, however, the 
boiling test All of the concrete was 


carefully inspected when placed, as well 


as its steel reinforcement Test cubes 
were taken at frequent intervals and 
broken after 7 or 28 days of setting 

The concrete mixture was made from 








FIG. 10. FORMS FOR A FIRST STORY 





EX 


The exterior finish of the concrete is 


what is known as a bush-hammered finish 
That is, the natural surface of the con 
crete left by the form is roughened by 
bush hammers or pneumatic hammers. A 
space of about 1'4 inches is left unfinished 


from all edges of columns or walls, in or 
der that there will be no injury to these 


} 
t 


corners during the hammering operation 


[his adds a distinctive feature to the type 
by Fig. 12 


of finish. This finish is shown 


ly present a most pleas 


the 


lhe buildings sure 


ing appearance if seen in time of the 


vear when grass and foliage are green 


The light gray of the buildings and their 
extent make them stand out against the 
surrounding hillside and trees in a picture 
a manufactur 


which is perhaps unusual in 


ing plant 


Look FINISH 


asked in ¢ 


sh »p . 


FLOORS ANI 


nection with a concrete machine 


Are the concrete floors objectionable to 


the employees Ihe experience of the 
United Shi Machinery Company has 
been that the emplovees do not object to 
the floors [he finish on the floors ts 














Fit ) BRACING FOR FORMS 
, 
will come into extensive use in preference 
t the monolithic Its advantages are 


s ud to he 
in construction 
Before 


a lower cost and a shorter time 


leaving this phase of 


the power-house roof should be men- 


tioned. It has two clear spans, one of 44 
feet, and the other of 46 feet When 
built these were among the longest con- 


crete spans in this country 


It may not be out of place to state that 
concrete construction requires the closest 


The 


h the proper qualities in re- 


attention to details cement must be 


fine, and wit 


FORM NS 
American portland ment, sand and 
crushed stone or natural gravel. A large 


amount of natural gravel was 


original plant built in 1904, but in the ex 


tension built 06 practically nothing 
was used except cr shed stone lhe rea 
son for this was that in front of the 
wuuildings was a larg lec This ledge 
l g g 

was blasted o ished, and gave on the 
spot an excellent building material for 
the large aggrega if the concrete mix 
ture. In the entire plant there have been 
ised about 100,000 barrels of portland 


cement 


N } 4 t ~ 
wha know! gt lithi It 
mis similar ha sed in sidewalk 
work | ret nish, which 
very rich cement mixtiire about 34-1ncl 
thick st weled t rlass-like surta 
[his surface is apparently uninjured by 
oi] Careful investigation of concrete 
floors on s jobs as screw-machine 
work or milling work, where a great deal 
rf had een sed for a period ot 2 
vears, failed to show any penetration of 
the 1 which would injure the concrete 
lh floors are easily kept clean becaust 


other liquids, 


t absorb oil or 
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and in case any gum is formed on the 
surface it can be readily removed by the 


usual cleansing agents 


NATURAL LIGHT 


As we have mentioned, the 
feature of the plant is the excellent pro- 
natural light. On 
the run 


noticeable 


vision for admitting 
the two floors 
from floor to ceiling, and with the ex- 
the wall which con- 
tain the heating flues, the wall columns 
ire very smal] in size; thus giving 90 per 
of the wall area for glass. On the 
two lower floors is a 3-foot curtain wall 
[he windows at this point run from the 
top of this wall to the ceiling. 
Thus these floors light almost as 
good as the two floors above 


upper windows 


ception of columns 


cent 


curtain 
have 
The windows are glazed with clear 
sheet glass set in very heavy sashes. In 
the older part of the plant the sashes were 
hung with weights, but in the newer part 
the upper and lower sashes are hung to- 
gether, and when one is raised, the other 
is lowered. This is apparently a some- 
what better the use of 
weights, for the large and heavy weight- 
hung sashes have a tendency to bind. 
Skylights have been used very sparing- 
y There is one skylight on the main 
uilding A, near the southern end, as will 
be noted by referring to the cut. This 
is over the inventors’ room, a department 
of small individual rooms so arranged 
that it was impossible to get the best of 
light from the exterior windows. There 
are also a few skylights over the toilet- 
room wings, made necessary because of 
the deck effect which has been spoken of. 
The windows throughout are curtained 
with heavy shade curtains, this being only 
one of the features which have been 
worked out for the comfort of the em- 
ployees. 


device than 


i 
} 
i 


FIRE-RESISTING FEATURES 
[Throughout the stair wells and in the 
the toilet-room wings, 4 BS 
ABX, which are devoted to 
metal frame, metal 
and wire glass have been used in place of 
wooden frames and wooden sash, because 
of their fire-resisting qualities. 


rooms in 
ABN 


tool 


and 


storage, a sash 


All of the door openings between the 
main buildings and the passageways, and 
between the passageways and the elevator 
wells and stair wells, are provided with 


fire-proof doors; otherwise the doors of 
the plant are of wood. An interesting 
feature in connection with these fire- 


proof buildings is the fact that the owners 
do not carry insurance upon either build 
ing or contents, relying upon the fire-re 
sisting type of the building construction, 
and upon the fact that very little wood 
or any other inflammable material has 
been used in connection with the factory 
equipment. Sprinklers have been installed 
over departments using wood or handling 
wood in storage, such as the pattern shop 
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and the boxing room; otherwise the plant 
is devoid of such service. 

In the older construction the elevator 
wells were placed inside of the buildings 
themselves, that is, running through from 
floor to floor. In the extension, however, 
these wells were placed in the wings. In 
run between floor and 


the wells which 


floor ‘the surrounding walls are of wire 


glass, set in concrete frames and held in 
place with copper-covered stops 
As indicated on the plan Fig. 1, 
nel connects the power house with all of 
the other buildings. This tunnel and the 
chambers which it enters under buildings 
ABS, ABN, BC, ABX, and the stor- 
age basement under building £, 


a turi- 


are con- 
structed entirely of concrete, but because 
their floor levels were considerably below 
the level of mean high tide, it was neces- 
sary to introduce water-proofing. © Thi- 
was done by coating the exterior of the 
several layers of tarred felt 


walls with 
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separated from the whitewash by a 
of dark brown. This, of course, 
gives a very light ceiling to reflect and 
diffuse light throughout the room, and the 
darker color at the base is not so readily 
soiled by coming in contact with the cloth- 
ing of the workmen. The concrete sur- 
faces were not smoothed up before this 
finish was applied, but were left as they 
were when the forms were stripped 

The walls of the toilet, locker and wash 
rooms in the connecting buildings are 
plastered, and finished at the bottom with 
a sanitary base. Above this base for a 
hight of 6 feet the plaster is painted with 
white enameled paint, giving a_ hard, 
white, glossy surface, easily kept clean. 
\bove this a flat white paint is used. The 
two kinds of painting are separated with 
a narrow, raised, plaster molding. 

The wood finish and trim is cypress, 
hard pine and plain red oak, finished with 
The wooden ceilings 


paint 
band 


i “mission” stain 
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mopped on with asphalt. The results from 
this water-proofing have in the main been 
very satisfactory. If seepage does take 
place it is cared for by steam-driven sump 
pumps. During the building of the plant 
several schemes had to be worked out for 
fixtures from the 
devices 
scribed on pages 367 and 368 


supporting concrete 


ceilings These have been de 
The care- 
ful working out of such devices 
tionably adds to 
such a building 


shop purposes 


unques 
the success or failure of 


when used for machine- 


INTERIOR FINISH 
An interior view is shown by Fig. 13 
In the main buildings the ceilings, walls 
and columns down to a hight of about 6 
feet from the floor are whitewashed with 


an alum whitewash From that point 
down to the floor on the columns and 
walls the finish is a gray  water-color 


I2. EXTERIOR FINISH OF THE CONCRETE 


of D and E are painted a concrete color 
with a water-color paint. This same color 
is used on the steel work of the roofs of 
these buildings. 


SUCCESS OF THE CONCRETE CONSTRUCTION 
The question is frequently asked, How 
successful is construction for 
machine-shop Probably the 
best answer which can be given to this 
question in connection with the plant of 
the United Shoe Machinery Company is 
the fact that while the original plant was 
built in the years 1903 and 1904, during 
the year 1906 a 60 per cent. addition was 
built of exactly the same type and con- 
struction as that of the original plant. 
Concrete construction has been successful 
and has been very successful, as ex- 
emplified in the building and use of this 
plant at Beverly. 
The question of 


concrete 


buildings ? 


cracking has often 
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been brought up against concrete con- 
struction. As far as this plant is con- 
cerned, this feature has given little 
trouble aside from a limited number of 
cracks which appeared in the floors of the 
original construction. These were caused 
probably by shrinkage and were easily 
corrected. The floor loads for which the 
plant was designed were 250 pounds per 
square foot for the second-floor level and 
200 pounds per square foot for the two 
upper floor levels, the lower floors, of 
course, being directly on the ground 
These floors have been loaded to the limit 
of their design and in many cases over 
loads on small areas have been noted, but 
in no cases has trouble or failure oc- 
curred. 

Only one beam has been broken in use, 
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lecting the data necessary for this article 
and others which are to follow about this 
plant. While I am well acquainted with 
the details of its design and construction, 
having been with the work from its in- 
ception until a very recent date, still the 
kind codperation of the company made 
the publication of these data possible. I 
am especially indebted to the general su 
perintendent of the plant, M. B. Kaven 


in this connection 





Designing for the Future 


By S. H. BuNNELL 
It is safe to say that no man knows to 
day as much as he will know tomorrow 








FIG. 13 INTERIOR VIEW SHOWING FINISH 


and that was caused by an accident \ 
punch-press fly-wheel weighing 1800 to 
2000 pounds dropped from a hight of about 
4 teet and struck the concrete floor di 
rectly over a beam. The concrete of the 
beam was shattered, but the steel work 
was uninjured, and it was a very simpl 
matter to remove the concrete which was 
broken and replace it by a fresh mixture 
The result is probably as strong as the 
original beam 

The experience of this plant shows that 
concrete construction can be made suc 
cesful for manufacturing concerns whose 
product is similar to that of the United 
Shoe Machinery Company, embodying as 
it does inexpensive first cost, fire-resisting 
qualities, and in a very great measure the 
element of durability 

It is a pleasure to acknowledge the 
courtesy of the United Shoe Machinery 


Company in furnishing facilities for col 


It sometimes appears to a designing engi 
neer when going to a new employment 
that his predecessors must have been re 
markably stupid men, and that they could 
not have had the foresight that he him 
self would have exercised. It is also safe 
to say that the same man will appear just 
is stupid to any successor, who tries to 
fit a cylinder an inch larger on a frame 
designed originally for what was then 
supposed to be the limit of cylinder diam 
eter. It is worth while to give careful 
thought to the possibility of future growth 
1 modification in making designs and 
patterns for any class of machinery where 
changes may be expected 

It is almost always the case that a num 
ber of sizes will be called for, and the de- 
signer of the first machine should lay out 
in advance the probable scope of sizes and 
carefully arrange his design to cover a 


proper range, thus leaving no little gap 
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ther above or below, which he will later 
need to fill by awkward subterfuges. If 
4 steam engine is un the drawing table the 
sizes should be figured, not for the cylin- 
ler dimensions and pressure to be then 
ised, but for the largest cylinder which 
the frame and working parts are ever to 
arry, and all connections and bearings 
should be of a proper size to handle the 
here will then be 


work of this cylinder 
necessity of stretching the design to 
ver something a half inch bigger, par- 
tlarly if the designer has taken care to 
yrovide liberally for clearances 
[he various main parts of a machine 
vhich must fit together and which may be 
ised with other parts to make combina- 
tions for different sizes, as for instance 
the cylinder and frame of a steam engine, 
should be designed with a view to easily 
making necessary combinations as re 
quired. It is convenient to have the flange 
of an engine frame at.the cylinder end 
made loose in the pattern, to provide for 
changes in diameter Steam cylinders 
should generally be made so as to be read 
ily adapted to more than one size of 
frame, and in many cases, the patterns 
may be divided so that strokes may be 
changed without difficulty. The small 
parts, such as valve-rod connections, 
gears, miscellaneous flanges, bearing caps 
and the like, which run through a line of 
machines, are most conveniently standard- 
ized in such a way that they may be used 
with other machines for combinations 
Designers often find that thirty or forty 
miscellaneous patterns for say eccentric 
rod boxes may be done away with in 
favor of a set of half a dozen which will 
answer all purposes. The value of this 
im reducing stock carried is considerable, 


and such parts may be made up in lots at 
a saving of expense and issued from the 
store room as required 

It is said that one of the original mak 
ers of the Constitution of the United 
States ridiculed the remark of another re 
garding the opinion’ which would be held 
»€ the Constitution in one hundred years 
[It seemed to him that nothing that man 


ould make 


tenth of that time without extensive 


could be expected to last one 


changes. In a country of change, we are 
learning the opposite conclusion, and 
while improvements and modifications are 
ilways in order, it is possible by thinking 
for the future for a careful designer to 
save a heavy cost for unnecessary draw- 
ings and patterns, and to plan his work so 
that ‘his designs and their component 
parts may be readily worked into later 


ind different combinations 





[hirty expresses covering 100 miles or 
more without a stop now run in and out 
of Paddington station daily. The station is 
700 feet long and 258 feet wide; it covers 
about eight acres, and it involved an out- 
lay of £650,000. There are nine platforms, 
accommodating some 300 trains per day.— 
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Tooth Relief for Milling Cutters 
—A Criticism 


By JoHN EpGaR 


Under the title “Tooth Relief for Mill- 
ing Cutters,” H. T. Millar writes, at page 
486, on the possibility of producing with 
a flat-face face on the 
ground land of the milling cutter. I wish 
to differ with him on this point. 

[he style of wheel shown by Mr. Mil- 
1 of his article, is not practi- 


Ww heel a convex 


1 


lar, in Fig 
cal for use in grinding the relief of a 


spiral-tooth cutter; as proof I present 
Fig. 1, in which 4 B is to represent the 
face of the wheel. It will be seen that 


such a wheel, of any width of face and in- 
clined to give the necessary clearance to 
the cutting edge, would grind off the cut- 
ting edge itself, as the cutter is passed be- 
fore the wheel, and given the rotary mo- 
tion by contact with the guiding finger be- 
fore the tooth section reaches the posi 
tion a. This is clearly seen by an exam- 
nation of the figure, where the line 4 B 
run inside of the periphery of 
This at 
shows the impossibility of using a wheel 


15s seen to 


the cutter from a to Bb once 


such as Fig. 1 of Mr. Millar's article sug- 
gests. 

Fig. 6 of his article shows a wheel of 
different shape, but without any excuse 
from him for its introduction into the 
discussion. This wheel is no doubt used 
in order to get around some of the ob 
jections of the former shape, which | 
have shown is impossible for use in this 


second style wheel, 


This 


while it does to some ex 


connection 
shown in Fig. 6, 


tent cure the bad effects of the face wheel, 


does so by presenting a convex face with 


contact at one point on its periphery, giv- 


concave land as produced by the 


disk 


this style wheel we may form a less con- 


wheel. It may be conceded that by 


ave land with a much smaller wheel than 
would be possible with a wheel of the 
disk tvp 

CONVEXITY OF THE TooTH 


There is another point that, independ 


ently of the one above, would tend to con 


tradict Mr. Millar's theory, and, that is, 
the convexity of the tooth along its face, 
parallel with a tangent to. the helix, 
caused by the twist of the same. This is 


shown in Fig. 2, where we have the tooth 


drawn at the angle of the helixe 


-_ < 


ind from which is projected the eleva- 


1 


tion along the cutting edge, showing the 


convex shape of the same. In order to 


present the pomt which this figure is to 


emphasize, viz. that a broad contact of 


impossible, there is 


the 


tooth and wheel is 
shown a 


with the tooth profile, 


section of wheel in contact 
which shows a con 
tact at'd only. Therefore the tooth would 


take the shape of the wheel at the. point 


f this point, duet 


Contact either side 
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stock to be removed, is possible on one 
side d only, having no effect whatever on 
the shape of the land. This the 
theory of broad contact that produces the 


upsets 


numerous angles forming the convex re- 
lief. 


Here in Fig. 1 may be seen another 


contradiction of the theory of convex re- , 


lief. In feeding the cutter along in front 
of the wheel the tooth is given a combined 
longitudinal and rotary motion guided by 
the finger. This brings every portion of 
the tooth in contact with the wheel face 
at any single point, and since we may con- 
clude that the point of the wheel that lies 
closest to the rotation of the 
cutter will be the point that determines 


center of 


the shape of the tooth, we may, in 
Fig. 1, take this point as the point of 
tangency of the line 4 B and an arc 
struck from the center of the cutter as 


shown at f. The arc thus drawn shows 
that the contact does not continue to the 
and while the land thus ground 


the cutting 


point a, 


would be convex in_ shape, 
edge would have no relief, as the con- 


vexity is cylindrical in shape about the 


> 


i +g’ 
bK. \ a 
|. -> \ 
Fa a x 
fa 3 ‘ =! a 
I z 
cz I = | 
et 
B FIG. 2 
FIG, I 
rOOTH 
axis of the cutter. Therefore we have in 


this but another form of cylindrical 


grinding. 


How Conc_usions Were REACHED 
In coming to these conclusions was 
assumed that the wheel was set so as to 


straddle the point g, Fig. 2. By changing 


these conditions slightly we may obtain 


further evidence of the ticabilty of 


Mr. Millar’s theory 


represented in Fig. 3, 


lmprac 
These changed con- 
where 


of the 


ditions, as 


the wheel is shown set to one side 
point g, so that contact with the cutting 


the 


therefore 


above horizontal plane Is im 
| 
p SS1le, 


{ dg 


overcome the objec- 


tions so far set forth due to the interfer- 


ence from a to b. A casual inspection of 
Fig. 3 might lead one to expect that as 
the work was moved along longitudinally 
and with the rotary motion the tooth 


would be presented to the wheel surface 
at continually changing angles, producing 


the much desired convex surface to the 


land. But a closer inspection shows that 


this is impossible; that the only position 
in which the wheel and tooth touch 1s at 


the ‘section a, and that the wheel only 


rds the cutter with the edge at ‘g. pro 
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ducing an angle of relief equal to that at 
which the wheel is set. It is easily shown 
by drawing an arc representing the travel 
of the tooth at any point along the lard 
that the wheel does not remain in contact 
after the tooth leaves the position at a. 
It is further shown that the land would 
have to be greater than the amount a f 
before any portion would remain in con- 
tact with the wheel for more than an in- 
stant while the cutter is in motion, and 
that any amount in excess of a f would be 
ground cylindrical in shape with the axis 
of the cutter as a center. 


THEoRY oF Convex LANDS 
In Figs. 1, 2 and 3 are given the rea- 
sons that seem to show that the theory of 
convex lands is wrong, and that it is prac- 
tically impossible to produce such lands 
In Fig. 6 of 
wheel 


by the means: considered. 
Mr. Millar’s article is shown a 
which should be of special value in cutter 
grinding. It is not quite clear from his 
drawing just how the cutter is set, that 
is, whether it is set to cut across the face, 
as in Fig. 4, or as in Fig. 5 of this article. 


Path of 


B Back Edge of Land 


FIG. 3 


RELIEF WITH FLAT WHEELS 


That it is set to cut across the face is evi- 
dent; but if set as in Fig. 4, we have a 
contact that is limited in extent and has 
less tendency to heat and draw the tem- 
per of the steel than when set as in Fig. 
5. where the contact may be assumed to 
full width of the 
withstanding the convexity of the surface 


be the wheel face, not 


as shown, for the depth of stock removed 


may be enough to counteract this convex- 
itv and cause heating even when it would 
any effect on the shape of the 


The difficulty of using the 


not have 


land produced. 
wheel, as shown in Fig. 5, would be the 


ae 


inability of setting the wheel spindle so 


as to obtain the desired position, as the 
ordinary cutter grinder is made with the 
cutter-spindle and wheel-spindle axes in 
Modifications 


be 


parallel horizontal planes. 
in present designs would, of course, 


necessary 


Tue Disk WHEEL 


The disk wheel is so handy, and its use 
that ever connect 
wheel cutter grinding. 


few 


with 


so common any 
other 


As it 


have 


stvle 
Seems to answer 
but little 


7 shows the 


the purpose, we 
occasion ‘for complaint. 


Fig usual manner in which 














this wheel is sed lhe co \ land t t 
sults is, of course, dependent on its di 
neter for the dep ( vit \] 

Ways S¢ is irg \ € Ss y i 

vithout iterfering witl ] lja t 

1. in orde produce as flat a d as 
2S ble 
Fig. 6 is suggest f 1 that 
r¢ > » \\ 1 4 } 
land Ch i with ‘nis 
i yt se g is that the wheel ts lia 
( levelop ts,” and would need fre 
nt dressings. [his rutting can be ver 
ne to so extent by swinging tl 

wheel center a little at an angle with t 

perpendicular to the itter-support axis 
ising the whee I icross the toot 

Use oF THE Cup WHEEI 
The cup wheel, which was developed 








primarily to sharpen reamers, has come 
nto quite common use for performing 
similar operations on milling cutters. Fig 
S shows how it could be used to grind a 


spiral mill. It has the serious objecti 


~%\ me. 


\ of Cutter 





ERS Re i \ Line of 
Wey - “a ’ Contact. 
pn ae /* 


USING WHEELS OF 


that it presents a very large area sur 


face in contact with the tooth, tending to 


+ 


heat and draw the temper of the steel in 


ee | . + . - +} + 

nuch greater, degree than any other 
wheel so far mentioned. That it is im 
practical for use in grinding this style 


cutter is evident without any remarks 


[he cutting face of the cup wheel may be 
‘ig. 8, and it then 


s 


changed, as shown at c, F 
may be used in a manner similar to Figs 
4 and 5, with the same results 

Fig. 9 shows another use for the wheel 
shown in Figs. 4 and 5, only in a modified 
form. With a wheel of this shape, and 
fig 


Id produce a flat 


set as suggested in the ure, we would 


have a wheel that wot 
land, and still be free from the objection- 


h 


ible heating effects of the cup wheel and 


ilso, to some extent, be free from the rut- 
ting so pronounced in the case of the disk 
wheel when used as in Fig. 6. We might 
run up against the same difficulties that 


were mentioned in regard to the use of 


the setting, as in’ Fig. 5 
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ng p unt to absorb heat 





Carting Heavy Machinery 


The problem of getting heavy machin 
serious than making 1 the shop where 
A low pressurt 


weighed 27 tons recently gay 
trouble in carting from the freight yard 
to the power station 
inches broad, 


as houses are 
that the wheels 
would sink to a depth of four inches in a 


left standing and it was 


ind costs money 


System in Dressing Lathe Tools 


| | . 
e | 1 ' 
, ne ‘ ’ hil 
\ ' 
p t k 
\\ 1 1 y 1 Qe 
” 
successt g { s f 
I ww i t walks { 
e smut Pp t the | dress 
t “ t ‘ want ind t W ( } 
t. On his way he visits with three 
tour t i nas I togethe 
Wast mor t the npany 
tim 
li I , ( | \ i nbher tm 
ns a lerable los Besides, the 
dress othered and hindered by 
ving met x un waiting 
tor t st " mpered r dressed 
| have been the tool dresser in several 
large factories and have introduced a sys 
. in this cul whic | worked 
\“ In tl machine shop or lathe d& 


partment is placed a wooden cupboard 


[his is divided int number of shelves 
ten or twelve [he upper half is open 
while the lower section 1s closed by a door 
provided with a lock lhe keys of this 


lock are held by the foreman and _ tool 
boy When a lathe hand wants a new 
ol he returns the old one to an upper 
shelf of the cupboard and applies to hi 


foreman tor a new one 


lhe boy takes the returned tools to th 
tool dresser and brings back the repaired 
tools to the locked section of the cup 


board \ sketch for a special tool ca 
be put on one of the shelves with thx 


tools and will go to the dresser in th 


In the smith shop is a box into whicl 
the boy puts the tools t be dressed and 


another for tools ready to be taken back 





t the ] ) 
Water Under Pressure 
Regarding the various schemes for 


utilizing the earth’s heat by boring int 
the crust and boiling water at great depths 
George N. Cole writes as follows: “Water 
at the depth of 12,000 feet would be under 
1 natural pressure due to head of 6000 


pounds per square inch. We will have to 


depend on equations | have no time to look 
up to see what the temperature would be 
at which water under that pressure would 
Start to generate steam lables fail me 
for these pressures. Under a pressure of 
300 pounds per square inch water will not 
generate steam until it is raised to a tem 
perature of 421.83 degrees F. (which is 
about 216.6 degrees C.). So you see that 
you have to arrange a power station at the 
bottom of vour drive to remove th 


pressure 
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Computation Table for Regular Polygons 


Making It Easy to Find Area, Length of Side, Diameters of Inscribed 


or Circumscribed Circles, Etc., from Such Dimensions as Are Known 





B Y 


[he object of the two tables appended 
to this article is to simplify the necessary 
calculations for any required dimensions 
of regular polygons. 

If the area, or any dimension, of a reg- 
ular polygon of a specified number of 
sides is given, all the other dimensions 
are thereby fixed in amount, and the pro- 
portion which the known part bears to 
each of the unknown parts will vary with 
the number of sides of the polygon. A 
knowledge of trigonometry is a requisite 
in determining the required proportions 
of these parts, and the accompanying 
tables were prepared not only to facilitate 
the trigonometrical work, but at the same 
time to simplify the process down to plain 
multiplication, or, where the area is the 
given dimension, to square root. The 
case in which the number of sides is re- 
quired cannot be directly solved by trig- 
onometry, but is easily found by means of 
the tables 

Table I gives the symbols by which the 
various parts are designated, as well as 
all the necessary formulas needed for any 
computation 

In addition to the symbols indicated at 
the top of Table I, there appear the letters 
F, M, B, K and H, which are selected 
from Table II for the proper value of N, 
the number of sides of the polygon, which 
heads the first column. 

These letters represent the following 


quantities 


F=Nt¢ se 
N tan. N” 
150° 
M=2 Nsin., 73 
; I ; ; 180° 
£E&= — COSEC. Vv 
N 180° 
K= 4 — col. + 9 
N , 360" 
H= ry SIM. Nn 


The logarithms of these quantities are 
given in each succeeding column for con- 
venience when logarithmic calculation is 


used, 


EXAMPLES 


The use of the tables may be partly il- 
lustrated by the following simple applica- 
tions: 

Example 1. What size octagonal stee] 
will have a sectional area of 2 square 


inches 

We know A=2, N 
d. In Table I we run down the column 
headed 4 until we find an equation with 


8 and must find 


WwW. es B E N 


the required term d on the left-hand side, 
giving the formula: 
4VAK 

N 
The value of K is taken from Table II in 
the line beginning with N = 8, giving us 
K = 4.82843. Substituting these values of 
A, K and N in the formula gives: 


d= 


4 WV 2X 4.82543 


d 
8 


W 9.65686 
= : 1.554, 


which is the proper distance across the 
flats to give a sectional area of 2 square 
inches. 

Example 2. What is the size of the 
round bar from which the octagonal bar 
of the preceding example could be milled? 

It is now required to find D, with N=8 
and A = 2, as before, or we may use the 
determined value of d= 1.554 inches in- 
stead of A. If the latter is selected we 
know d, and, selecting. the last formula 
from Table I in the column headed d, we 
have D=B F d. B and F are selected 
as before, but if we use logarithms this 
time our values will be taken from the 
tabulated logarithms of those quantities, 
giving us in the line for N = 8, Table II, 
log. B=1.514070, log. F = 0.520314 and 
log. 1.554 (from table of logarithms) — 
0.191451. 

Then, 

log. D= log. B+ log. F + log. d 
= 1.514070 + 0.520314 
+- 0.191451 = 0.225835 
og. D = 0.225835 and D 1.082 
inches, the diameter of round rod neces 
sary 

Example 3. What is the area of a seg- 
ment of a circle 66 inches diameter lying 
between the circumference and one side 
of an inscribed polygon of five sides? 

Che area required, which is similar to 
the shaded area in the figure of Table I, 
will be one-fifth of the difference in areas 
between the circle and the inscribed poly- 
gon of five sides. Knowing D, we find 
the area of the polygon from the formula 
A = D?H, using the value of H for N= 5, 
which is 0.59441. The area of polygon is, 
then, A = 66° 0.59441 = 2589.3 square 


- ‘ , n 
inches. The area of the circle is 662 = 
4 
3421.2 square inches. Taking one-fifth of 
the difference we have: 
Area of segment 
166.38 square inches 


ple 4. If each side of a polygon 


' = € 


is 4 inches, how many sides must it have 
to make the area 99 square inches? 

In this case both C = 4 and A = go are 
known, and N is to be determined. Se- 
lecting the formula for A when C is 
known, we have 4 — KC*; solving for K 
gives 


: A 
A = —— 
a - 
Substituting the known values of 4 and 
C gives: 
A= 99 — . = 6.15875. 


42 16 

Running down the column headed A, in 
Table II, we find the nearest value to this 
is 6.18182, which corresponds to the value 
9 for N. The figure would then have to 
have 9 sides. 

These are only a few of the many ap- 
plications that may be made of the tables, 
and as indicated by the number of for- 
mulas, there may be twenty different prob- 
lems stated, all of which are taken care 
of. They are also adapted to the solu- 
tion of isosceles triangles in which the 
vertical angle approximates that in col- 
umn sz, Table II. 

[Furthermore, it is, of course, evident 
that the angle between adjacent sides of a 
regular polygon may be obtained by sub- 
tracting from 180 degrees the angle z 
given in the last column of Table II.— 


Ep. ] 





American Telephone Statistics 


The report of the American Telephone 
and Telegraph Company for the year 
ended December 31 last shows that the 
net output of the telephones for 1906 was 
1,409,578, making the total number of in- 
struments in the hands of operating com- 
panies, not including independent con- 
cerns, 7,107,836. The gross revenues for 
the year of all the Bell companies in the 
United States was $114,000,000. The so- 
called independent companies seem to 
have made no relative gain, except in a 
few localities. The amount expended for 
maintenance and _ reconstruction during 
1906, independent of construction, by all 
the Bell companies, was $32,814,568. The 
scrap value of the lead and copper in the 
lines and cables alone of these concerns 
is said to be $80,000,000. As an indica- 
tion of the extent to which the Bell com- 
panies have built for the future may be 
mentioned the fact that at the present 
time no less a sum than $25,000,000 is 
invested in circuits or cable that is not yet 


in use 
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“ Angle subtended at center by side 

P Perimeter of polygon. 

Cc Length of one side. iN D Y - 
A \rea of polygon. Y 

N= Number of sides, \ j 

d= Diameter of inscribed circle, 7 

D 


Diameter of circumscribed circle. 








Knowing 








ro Find 

(| 

'@) 

Z 

Oo | 
Z 

nN 

Zz 

= 


D D ~—BP D-=2BVFA| D= NBC D — BFd 





_ — ———— | 


4KP 4VAK 4KC 2MKD 


d d “N2 d N d N d ~N2 














TABLE I. SYMBOLS AND EQUATIONS 


The following factors are used in the calculations, their values being found in 
lable II: 


7 180° ; 180° \ 360° 
F=Nian. wo’ M= 2 Nsin. v3 H= q (Sim. 4 r 
AN TRo* I tho® 
A= col, Bu COS¢« 





F, | LogF. | M. | LogM. H.  LogH. CK. | LogK.| B,  LogB.| z 




















N 

3 | 5.19615 | 0.715682 5.19615 0.715682 «= O.3N760—.5162 LOIS | 1.636501 0.38900 | Loss | 120 

4 | 4.00000 | O.coe00 | 5.65685 | O.752575 | 0500000 | Loose70 | 1.00000 | 0.00000 | O.a5a%3 | Lowe | 90 

5 3.63271 | 0.560231 5.877385 0.769219 0.504410 1.774086 1.72048 0.235649 0.340260 1.53181] 72 

6 8.46410 _| 0.539501 6.00000 «0.778151 | (0.649519 1.812592 2.50808 | O46 | 0.33533 1.522879 60) 

7 | 837100 | 052750 | 6.07435  O.7e%00 0.088103 | LSI | 3.6003 | 0.50087 | O20 | L5ITSB | S125 43 
8 3.31371 | 0.520314 6.12204 0.786960 0.707 107 1.849485 4.82843 0.683806 0.325541 1.514070 45 

3.27573 | 0.515908 | 6.1506 0.789824 | 0.723136 | 1.850220 | G6.I8I82 | O.79I1IT | 0.320867 | 1.511706 40 
3.24920 0.511776 6.18084 0.791012 0.734732 1.866129 7.69421 0.886164 0.323607 1.510018 36 

ll 3.22980 0.509187 6.19811 0.792259 0.743380 1.871211 9.36566 0.971538 0.222679 1.508771 32°43 38 
l 3.21539 0.507234 6.21166 0.793207 0.750000 1.335061 11.1962 1.049069 0.321975 1.507823 30 

13 3.20420 0.505720 6.22219 0.793943 U.755173 L.S7S047 13.1858 1.120107 0.321430 1.50087 27°41 2 
l4 3.19543 0.50429 6.23062 OTR 0.759293 1.880410 15.3344 1.185667 0.320995 1.506499 25 42 51 
15 3.18835 : 0.503566 6.23735 0.795000 0.762631 1.882315 17.0424 1.246557 0.320649 1.506080 24 
16 3.18260 0.502782 6.24280 0.795386 0.765367 1.883870 20.1004 1.308398 0.320364 1.505644 22 30 
| 7 3.17788 0.502138 6.24754 C.795709 U.767636 1.885155 22.7353 1.356700 0.320126 1.50532] 21 10°35") 
18 | 3.17380 0.001501 6.25133 0.795973 0.769545 1.886234 25.5208 1.406804 0.319982 1.505057 2 

19 | 3.17061 0.501130, 6.25455 0.796196 = O.771166 = LSSTS =| 8G | LAGHBIS «| O.BINT6T «= L.50K834 «18°61 
20 3.16769 0.500743 6.25738 0.796392 0.77243 1.887922 31.5688 1.400258 0.319623 1.504638 18 

21 | 3.16523 0.500405 6.25975 | 9.79605% O.773729 1.888589 34.8316 L41904 0.319502 1.4473 17 8 34 
22 8.16817 U.001L238 6.2619 0.796710 U.774763 1.889169 38.2527 1.582663 0.319889 1.504320 16 21 49 
zm 3.16129 0.490864 6.26380 0.796830 0.775668 1.880676 41.8342 1.621532 0.319801 1.504200 15 39 8” 
24 3.15006 0.499640 6.26525 (. 796939 O.776457 1.8001 1s 45.5745 1.658722 0.319221 1.504091 15 

25 3.15824 0.400444 6.26666 0.79036 0.777156 — 1.890508 49.4738 1.64376 ; 0.319149 1. SIO l4 24 | 




















TABLE IJ. FACTORS AND THEIR LOGARITHMS, AND CENTRAL ANGLES, FOR POLYGONS OF FROM 3 TO 25 SIDES 
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Forging-press Dies for Axes and die, the same result is attained as by rais- 


Quarry Tools 


By PRESSMAN 


The daily papers tell us that the timber 


is about exhausted in this country, but 
nevertheless our shop goes on getting out 
wood-chopper tools by the thousands. 
These include mauls, wedges and timber 
bars. The forging press keeps grinding 
them out in almost variety. In 
Fig. 1, 4d, B, C and D show wood-chop- 


pers’ mauls that the forging press gets 


endless 


out in good shape. One set of dies will 
do for the four 


course, the average weight, 8 pounds, is 


patterns, provided, of 


the same. A and B are almost the same 
pattern, with the exception that B has the 
bit made about % inch wider; that is done 
by the operator shoving the blank farther 
gage. This 
gage is not required with 4 as the con- 
tour of the dies is just right for the pur- 
Maul C requires a die 7 to break 


the edges by rounding the surface left by 


through the dies to a_ stop 


pose. 


the smoothing dies E, giving them a slight 
taper. The bit on C is % inch wider than 











ing the die. 


mars 


changing 


saves shimming 


This 


used in pointing crow, 


trom 


method is generally 


pinch and lining 


It answers the purpose very well in 


another, and 


ye size to 


or changing dies 





The forging of quarry tools is quite 
difficult by any other means than the forg- 
eo O= 
A B 





























D, and is a straight taper from end to | I 
end, while D is straight; but the taper in Ns 
the dies E is overcome by depressing the 
top and raising the bottom dies with a 
small wedge at the back. When used to 
make J) the same means are used. On 
other taper dies, when just a slight FIG, 2. STONEWORKERS’ MAULS 
D 
f 
i.e 
B 
D 
Smoothing Side Side edge Dies Double taper 
Dies Punching Fizs. AX B 
Dies 
E F G 
= = J 
FIG. I. DIES FOR WOODWORKERS’ AXES AND MAULS 

change is needed to accomplish a given ig press t ler the skilful manipula 
purpose, it is well for the pressman to m of a good pressman the work is done 
have on hand plenty of wedges of all quickly and is well finished and uniform 
kinds for this purpose, and to fasten his Taking the mason hammers 4 and B 
dies in the table. It is also well to have’ Fig. 2, and the stone-axes C and D, it can 
packing of all thicknesses for raising the be readily seen by anyone familiar with 
dies, as often by putting a plate 1/16 inch this class of work it forging these u 
or ' inch thick, on top of the smoothing d ie drop : n would 1 








cessitate two to four heats and perhaps 
more. Under the press they are easily 
made. in one heat, and where the dies are 


the finish is nea 


vod condition 


in 


kept in g 
and smoot 

I select these four models hecause they 
are practically the same and one setting of 
for them all Che shears, 


dies answers 


ne 


E F 


| 
| 
| 


——— 








AND WLS Fi 


pur punch block, stripper, eye-pin and 
smoothing dies a the same as shown be 
fore lhe beveling dies E are for the 
face, F is the punching die for the ax 
point, G the die for cutting the teeth, and 


H the stripper and guide for the punch 
i shows two views of the punch Chis 
die and punch have to accommodate 


themselves to several sizes of hammers, 
B and PD, 


made adjustable to shift up or down 


and guide, being 
To 


keep the stripper straight and rigid, square 


the stripper 


studs are used to fit snugly in the slot, as 


shown at G. Side gages must also be 


fastened to the stripper by 
Che depth of the cut 


used; they are 





nch cap screws 

gaged by the hight of the stripper, as 
the bevel of the hammer will only let it 
go as far as needed when the stripper ts 

t the right hight 

New Fire-resisting Material 

Asbestos wood is the name of a new 
fire-resisting material to be used in place 


office buildings and similar 


to make them really fireproof. This 


of wood i 
, 
piaces, 


utilizes short asbestos fibers which have 


heretofore been largely a waste material, 
ind makes them of value in a neweway 
It 1s pat nted by Pri f ( harl s L Nort mn, 
of the Massachusetts Institute of Tecl 

nology, and will | put on the market 
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Welding Steel With a Blow 
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Pipe 


Made Possible by the Use of Oxygen and Acetylene, Which Pro- 
duces the Hottest Flame Known and Can Cut Steel Six Inches Thick 





EDITORIAL 


[he.use of the blow pipe for soldering 
or brazing is common in every shop, but 
a blow pipe that will weld steel and many 
other metals is something out of the or- 
dinary and makes it possible to use sheet 
steel for many purposes where forgings 
were heretofore necessary 

















FIG. I SHOWING BLOW PIPE AT WORK 


The Worcester Pressed Steel Com 
pany, Worcester, Mass., has recently in- 
stalled an apparatus known as the “Auto 
genous” welding system, which uses a 
combination of oxygen and acetylene, un- 
der pressure, to produce a welding heat 
at any point desired [his plant is the 
second of its kind in this country, al- 
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though a similar system is used by some 


manufacturers in France. 


Hottest FLAME KNowNn 

The oxy-acetylene flame, produced by 
this mixture, is the hottest known, hav- 
ing a temperature of 6300 degrees Fahren- 
heit, or 2700 degrees higher than the oxy- 
hydrogen flame. This, together with the 
facility of handling the blow pipe and the 
absolute control of the flame by the oper- 
ator, gives this process an almost unlim- 
ited range of usefulness in metal industries. 

One of the features which has made 
this commercially possible is the introduc- 
tion of a substance known as “epurite.” 
This, when brought into contact with 
water, gives off chemically pure oxygen 
in much the same way as the acetylene gas 
is obtained 

[The blow-pipe is small and easily 
handled, as can be seen in Figs. 1 and 2 
In Fig. 2 can be seen the gages, piping, 


etc [he men wear dark goggles to pro- 


How tue Gases Are USep 


1 


In this welding process each gas is gen- 
erated in a separate apparatus conducted 
by separate pipes to the blow pipe, mixed 
near the point of combustion, and used in 
neafly equal volumes at a pressure of 
from 15 to 25 pounds. In starting the 
blow pipe, the acetylene is first turned on 
full; then the oxygen is added until the 





FIG. 2. OXY-ACETYLENE BLOW PIPES AT WORK 


CORRESPONDENCE 


flame has only a single cone. An excess 
of acetylene produces two cones and a 
white color; an excess of oxygen is indi- 
cated by the flame assuming a violet tint. 
The point of intense heat in the flame is 
at the apex of the cone 

In welding* this is held about ™% inch 
from the metal to be welded. The hydro- 

















FIG. 3. EXAMPLES OF WELDING 


gen and carbonic oxide generated protect 
the molten metal and also the flame cone 
from loss of heat. No flux is required to 


weld metals such as iron, steel and cop- 
































FIG. 4. A DIFFICULT WELDING JOB 


per; but for alloys, such as brass, bronze, 
etc., a little borax or boracic acid moist- 
ened with water, is used simply to pre- 
vent the volatilized zinc from being de- 
posited on the joint and destroying the 
weld. This process welds by fusion, 
forming a perfect metallic union of the 
parts. It is not brazing in any sense of 


RepLaces RIVETING 
The Worcester Pressed Steel * Com- 
pany employs it in place of riveting and 
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soldering and for other forms of metal 
construction not heretofore possible. Two 
sheets of metal may be welded by placing 
their edges together and following along 
the seam with a blow pipe. Tanks of al- 
most any shape may be made by forming 
the body and end separately and, in as- 
sembling, tracing the seams (joints butt 
and flush) with a blow pipe. 

The joint is so perfectly welded that, 
after finishing, it is impossible to detect 
where the joints were made. To insure 
strength the joint is slightly overloaded, 
by melting a wire or rod of the same ma- 
terial as the metal to be welded at the 
same time the edges are fused. 

This makes the rough joint 
than the body of the metal and the fin- 


stronger 


ished joint the same strength as the body 
itself. 
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welded by this process. This also shows 
various tanks and parts welded. 

Fig. 4 shows an interesting job of %- 
inch steel that was successfully welded. 
The size is shown, and the chalk lines in- 
dicate the weld 

In the foundry, this apparatus saves 
defective castings in iron, steel, copper, 
brass, etc., for the blow holes can be read- 
ily filled and broken castings welded as 
strongly as new. In repair work it is es- 


pecially valuable and many _ expensive 


castings, forgings and machined parts may 
be saved from the junk pile by an hour's 


use of this blow pipe. 


Its Use IN FRANCE 
This same process is also being used in 
the new works of the Société Francaise de 
Denain, 


Constructions Mechaniques, at 








FIG. 5. THE WAY 

It is also used for cutting steel, as any 
shaped hole can be easily cut in steel 
plates up to 6 inches in thickness and, as 
with the blow pipe, the operator can ac- 
complish cutting feats impossible with a 
saw. 

Twenty different sized nozzles are sup- 
plied for each blow pipe. The size and 
power of the flame can be varied at will, 
according to the thickness of the metal 
to be welded. In cutting, the flame is pro- 
portionately elongated by pressure to pen- 
etrate to the bottom of the cut. The in- 
tense heat is so localized that the kerf is 
practically the same as if a saw were used 


EXAMPLES OF WorK DONE 

Not only is this process adapted for 
making tanks, boilers, tubing, cylinders, 
pipe joints and angles, and for replacing 
riveting and brazing in many instances, 
but it effectively welds cast iron. 

An example of this is seen in Fig. 3, 
where a small shear has had the frame 


IT 





IS USED IN FRANCE 


especially in sheet-metal work such as 
casings for domes and similar work, as 
seen in Fig. 5. This shows quite a variety 
of work being handled and the use of the 
wire to overload the joint or make up for 
any undue wasting of the metals 

This process seems to present many ad- 
vantages and open up a large field of pos- 
sibilities in the joining of metals when 
has heretofore 
In addition it is 


the shape and material 
made riveting necessary. 
worth while to note carefully that it is 
not a joint made by an interposed metal, 
but is a true union by fusing of the metal 
of the pieces being joined P. m. t. 





The amount of scrap composition or 
bronze on the market, which does not 
contain lead, is comparatively very small, 
and it is impossible to obtain any regular 
quantity of it. The brass founder will 
have to use new metals when mixtures 
free from lead are to be made.—Brass 
World 
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How I| Became a Foreman 


By ETHAN VIALL 


The average toolmaker, if he is at all 
competent and understands his business 
thoroughly, is a living illustration of the 
old couplet: 

“My grandfather was the most wonderful 
man that ever was seen; 

He built everything from a needle clean 
down to a thrashing machine.” 

A toolmaker is expected to make a die, 
set spirals in the milling machine, forge a 
tool, braze a band saw or do anything 
that comes his way. He is not merely 
a specialist, as the name implies. A man 
may make jigs and dies all his life and 
yet not properly be called a toolmaker, as 
the term is understood in the machine 
shop 

He must not merely be a “jack of all 
trades,” either, but he must be master of 
a dozen or more closely allied ones. It 
necessarily follows that nowhere in a ma- 
chine shop is a good general education in 
addition to a thorough knowledge of ma- 
chinery needed so much as in the tool 


room 


[He Epucation NEEDED 

Not even the drafting and designing 
rooms need education so much; yet how 
often do we find it most conspicuous by 
its absence, and how often is the most 
carefully planned jig rendered useless by 
the lack of a little more knowledge on 
the part of the toolmaker? 

A man need not be a university gradu 
ate nor have spent several years “doing” 
Europe, nor even have taken a technical 
course, though the last is an immense 
help. But he can acquire a splendid edu- 
cation by carefully reading the best me- 
chanical journals and books on various 
mechanical subjects, which may be ob- 
tained at almost any circulating library 

It is to the tool room that a firm usual- 
ly first looks when in need of a shop fore- 
man or a superintendent; but how often 
are they compelled to look elsewhere be- 
cause no one there has shown general 
enough for the 


knowledge or ability 


place? 


READING CouNTS For MucH 

To the young man who wants to be a 
toolmaker, I would say 

“Get a high school education if you pos- 
sibly can; but if you can’t, then get as 
much as possible and then in addition to 
your. shop work, read, read, read. Read 
study the ma- 


the shop magazines, 


chine, and tool catalogs, and the d- 
vertisements of the big shops and fac- 
tories. Whenever opportunity offers, visit 
other shops and always keep your eyes 
and ears open, but let others do most 
of the talking. 

“Make friends with the ‘old timers,’ and 
learn their special hobbies in the mechan- 
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ical line. Get books on diemaking and 
jig work, and find out how other men go 
afta job 
LEARN From Any Source 

“Don't get the idea that lots of tool- 
makers have, that nothing can be learned 
from the 
borer, but watch their short-cuts on diffi- 


common machinist or even la- 
cult jobs.” 

Lots of “old hands” can give the smart- 
est toolmaker in existence pointers on cer- 
tain jobs, and no one who is a man will 
be afraid to take suggestions from them. 

One never knows when some little thing 
he has learned will help him over a hard 
place. How often has the short course in 
chemistry given in the high school helped 
me; and, too, how much the meager work 
I had 
when I was studying mechanical drawing 


in drawing and geometry helped 


it home evenings! 


My 


\t one time, when | was learning my 


GETTING START 


trade, the head of the firm brought some 
small copper articles to the tool room and 
wanted them finished in “antique.” There 
was no one in the whole shop who hap- 
but I had 


short time be 


pened to know how to do it; 
read up on that subject a 
fore and I quietly told the foreman that I 
thought I could do it. With his consent 
I got 5 cents worth of sulphide of potash, 
hot and an old _ polishing 


wheel, and did a job in “antique copper” 
‘ 


some water 
finish that was the beginning of my ad- 
yancement, 


\ FAILURE AND A SUCCESS 


After that, whenever anything unusual 
came up | first whack at 
failed 
That was in trying to braze a 


given 
as it luckily 


( nly once, 


was 
it, and happened | 
piece of cast iron, but hundreds of others 
had failed on that. (1 didn’t know it then 
or I wouldn’t have felt so bad). Though 
I failed J didn’t give it up, but put in a 
good many odd hours trying it. Several 
years later I discovered one of the three 
known not 
in existence at that time 


mixtures, one of which was 


Once I was given a piece of aluminum 
to smooth up after another man had al- 
most ruined it in his attempts to file it 
dead 


smooth. I put in practice a little 


kink I had been told about taking the 
edges off the file on a grindstone, and 
presto! I filed that piece of aluminum as 


smooth as glass. 

After I had this 
shop | was made foreman in place of the 
former one, who had taken a place in an 
other factory, and it never has been nec- 


been three years in 


essary for me to work at the bench since. 


No SPECIAL OpportTUNITY 
My chances were no better in the be 
ginning than any other man’s. Anyone of 
good mental capacity can do as well if he 
only will 


Many 


the bench because he 


still at 
would rather sit and 


a good old workman is 
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smoke or play cards in the evening than 
see what is going on in other shops 
through the pages of some magazine. 

Of course, some do get up a little way 
through sheer native ability; but where 
would they have been if they had used 
the opportunities that are every man’s? 

Don’t DEPEND ON “PULL” 

The only “pull” a man needs is the one 
he weaves himself. A “pull” won't grow 
by pouring beer on it; but a smile and a 
readiness to undertake a disagreeable job, 
the art of being accommodating and a 
gentleman in the true sense of the word, 
will make it grow so fast that will 
have to hustle to keep up with it. 


one 





A Method of Checking the Com- 
pression Space of a Hydro- 
carbon Engine 


By E. J. BartLett 
Every designer of any form of hydro- 


carbon engine knows that it is a difficult 
problem to lay out the compression space 














COMPRESSION VOL- 


CHECKING 
UME IN A HYDRO-CARBON ENGINE 


PATTERN FOR 


to conform exactly to a predetermined 
cubical capacity necessary to give the com- 
pression desired. This is due to the un- 
symmetrically shaped space, which is usu- 
ally composed of numerous pockets ahd 
depressions, the volume of which is diffi-’ 
cult to calculate accurately. 

With the aid of the patternmaker a very 
simple and accurate check on the volume 
of the compression space may be made, 
which is perhaps new to some readers 
After the space is calculated as accurately 
as possible and the detail drawing of the 
cylinder made, its dome and the portion 
of its bore which is not closed when the 
piston is at its extreme outward position are 
reproduced in a sketch from which a pat- 
tern is made. From the same material make 
a comparative block of some easy dimen- 
sions, such as one inch square. By com- 
paring the weight of a block of which the 
with that of 
the 


cubical contents are known 


the calculate 


pattern it is 


easy to 
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cubical contents of the latter and compare 
it with the capacity desired. 

If any correction is found necessary, it 
can usually be made by raising or lower- 
ing the top of the piston. The sketch 
shows a pattern and block. 





A Milling-machine Rig for 
Cutting Worms 


By Joun P. WHEELER 


I had quite a number of machinery-steel 
worms to make recently, about 34% inches 
in diameter, both right and left hand 
Cutting these in the lathe I found 
slow, so I decided to try to mill them. I 
No. 2 universal miller, but no 
attachment, and the firm would 
one, as they are quite expensive. 


too 


have a 
vertical 
not buy 
To rig up for the job I took a plain gray- 
iron block about 12x6x4 inches that I had 
in stock, bored a hole in it 37g inches in 
diameter, to clamp it on the arm of the 
miller, and mounted on it a gear on a stud 
meshing with another gear held on the 
spindle nose. This in turn drove a short 
spindle carrying a 12-toothed steel spiral 
gear which drove a 30-toothed bronze spi- 
ral gear mounted on the rear end of an- 
other spindle running at right angles to 
the main spindle of the machine. This 
spindle was 1% inches in diameter and 
fitted a hole carefully bored (not reamed ) 
in the gray-iron block. No means of ad- 
justment for wear was provided, except 
a collar to take up the end shake. 

I found this rig exceedingly rigid, as 
the cutter was held very close to the bear- 
ing. It would carry a roughing cut full 
depth, and nearly 34-inch feed as fast as 
the machine would drive, without chat- 
tering. The worms took, on an average, 
from 1 to 1% hours each to mill, an ap- 
prentice doing the feeding by hand and 
using two cutters, one for roughing and 
one for finishing. 

I subsequently found this rig very con- 
venient for cuttmg racks, sawing off stock, 
Af- 
ter several weeks’ work I could detect no 
appreciable shake in the spindle, which 
used Albany grease 


cutting cross slots in long work, etc. 


ran perfectly cool. I 


on the spiral gears and they gave no 
trouble. One of the chief advantages of 
the rig I found to be in the ease with 


which it could be put on and taken off. It 


is just as quick as changing a cutter 
arbor. 

Of course the table had to be set over 
to the angle of the worm. This angle 


was easily found by consulting a table of 
The spacing of the threads 
The 
index handle was used for feeding, as it 


natural sines. 
was done by means of the index. 


would have been too great a strain on the 


feed screw to feed in the usual manner 


Of course I know many firms mill worms 


in this manner, using a vertical attach- 


ment; but I thought my experience with a 


cheap, home-made rig might be of interest. 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


An Historical Engine without a 
Known History 


The print shows our historical old shop 


engine made by our junior. From 


report of John Welsh (who retired about 
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ation, as we have blocked up the fly 
wheel crank and connecting-rod to clear 
the drag crank, which is keyed to the 
main line 

You will see that the governor is oper 
ated from the drag crank The rise and 


fall of the governor balls operate the gov 


ernor lever on the second floor, the short 


USEFUL 


IDEAS 


More about Filing Clippings 


To my notion, the main advantage of 
Perrigo’s latest filing scheme is that it 
utilizes ready-made cabinets which can 


be started at any time you happen to have 
the price and enlarged whenever you are 


six months ago) this engine was in ser- end of this lever being connected to a fortunate enough to be in a similar state 
vice when he first went to work for Leeds butterfly valve next to the throttle of plenty 
& Co. in 1357, and he tells me there was I intend to put this old engine in But I don't lke the scheme because it 
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AN OLD ENGINE WITHOUT A KNOWN HISTORY 
never a drop of oil given the cylinder operation again for a couple of days so involves too much writing and takes too 
until they made a new piston for it some that I can change some line shafts and much time No plan that requires a card 
time in 1895 or 1806 and that the cylinder repair our present engine. I give these being made out for each clipping appeals 
was as smooth as a looking-glass. facts as I have them: we have lots of to my sense of fitness for busy men— 


engine is inches and was 


The 
running up to two vears ago at 44 revo- 
lutions per minute and developing, at the 


15x36 


time I indicated it, 15 horse-power. It 


was running so nicely and smoothly that 
nobody knew that there was an engine in 
the shop 

The main line of shaft is 


still in oper- 


men who worked in this place 25 and 30 
years ago, among others George Weiman, 
who has just celebrated his being 50 years 
None of the these men 
ever knew of other the 
place. My reason for discarding it is that 
it is wasteful and costs too much to over- 
haul James BEcK. 


patternmaker 


any engine in 


perhaps lazy might fit my case better. 

I still 
spised envelop system, and while I prob- 
use it any more intelligently 
else, I see why it 
the he 


cling to the antiquated and de 


ably do not 


than anyone cannot 


needs to have disadvantages 
claims 


You can have envelops enough to sub- 





738 


divide your clippings to any extent de- 
sired, and there is no excuse for crowd- 
ing one class any more than with the card 
index, the clipped columns and other de- 
tails he described. 

My envelops are 6'2x9% inches, open- 
ing on the long side. They can have 
flaps or not just as you prefer. The class 
or contents are noted on the upper left- 
hand corner so as to be readily seen as: 


Threads—v. S. S. Boilers—Locomotive 
and in the same way other threads or 
subjects can be classified. 

I use guide cards between the en- 
velops to divide them into classes. These 
can be arranged so as to facilitate finding 
the envelop you want in as little time as 
you find your index card, and you save 
all the time of looking up the clipping it- 
self. 

I file all data, whether clippings, notes 
taken from text or other books, or anything 
else in the envelops. If any cross refer- 
ences are necessary, put them in the en- 
velop too. I do not believe it is a good 
plan to have more than one place to look 
for any clipping. 











TAPER-TURNING TOOL 


No cards have to be filled out except 
for a cross reference to a clipping which 
may be part and parcel of something else. 
The clipping is simply filed, folded if need 
be, in its proper envelop, where it can 
always be found and where there is no 
more need of its being crowded than 
there is of filing too many clippings in a 
compartment or making two entries on 
one index card. 

I made my cabinet before the days of 
vertical filing of letters, and if I were do- 
ing it over again I should be tempted to 
use a stock of these, as they would re- 
quire only a little trimming for yx12-inch 
pages, such as the AMERICAN MACHINIST, 
and this has some advantages. 

So I'll stick to the envelops, thank you, 
and those who like to make out index 
cards by the dozen will follow the Perrigo 
plan. 

One great difficulty with all of us, not 
of any of the systems, is that we allow too 
much dead matter to accumulate. 

R. E. Marks. 
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Taper-turning Tool for Screw 


Machine 





The sketch shows a tool we designed 
for finishing taper plugs, varying from 
1% to 3 inches, 1% inches long, taper 
1% inches in 12 inches. The shank 4 is 
turned to fit the turret and has a hole 
bored through the center to accommodate 
the rod B, which is flattened on one side 
to the required taper, as shown, the taper 
on the rod being one-half of that re- 
quired on the work. The main part of 
the rod is turned to fit the hole in the 
shank, the rear part of the rod being re- 
duced to provide room for a coil spring 
which is just strong enough to return the 
rod to the position shown in the sketch. 
The bushing C supports the rear end of 
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FOR SCREW MACHINE 


the rod and takes the thrust of the spring. 
The taper slide is held against the rod 
by the back pressure of the tool against 
the work, but in order that there shall be 
no lost motion a strong spring is pro- 
vided at D. The plate E, which is fast- 
ened to the shank A, takes the thrust of 
the spring which is set in the hole drilled 
in the taper slide F. Thus the hardened- 
steel plate G is always held up firmly 
against the rod B. This plate is fastened 
in the taper slide by two machine screws. 
The hole in taper slide F is slotted out 
sufficiently to allow the rod to be removed 
and another substituted when a different 
taper is desired. The sketch shows the 
location of the gibs. 

The adjustment for size is obtained by 
hand wheel H, which moves the adjusting 
slide J by means of the screw J, which 
fits the nut in the taper slide. The sketch 
shows the tool, which is a piece of square 
steel, and the means of holding it. The 
end view merely shows the position of the 
plate G which bears against the taper rod 
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and the manner in which the taper slide 
and adjusting slide J must be slotted out 
to allow necessary travel. In use the rod 
B bears against the end of the work and 
remains stationary as the tool advances. 
When necessary to take two cuts a stop 
(not shown) is provided for the adjusting 
slide, so that the tool may be brought 
up to the stop for the finishing cut. 
«a oe 


Machining Chain Links 








Some time ago there was a large num- 
ber of chain links to be machined. The 
style of the link is shown in Fig. 1. Some 
were of cast steel and some drop-forged, 
each link being machined to gage and in- 
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TOOLS FOR MACHINING CHAIN LINKS 


terchangeable. The two projections on 
each link were bored, turned on outside, 
and faced top and bottom. 

Drilling was the first operation, the jig 
shown in Fig. 2 being used. For turning 
and facing we used the. hollow mill, 
shown in Fig. 3. The body of this mill 
was of machinery steel, the three cutters 
being of high-speed steel. The two lower 
cutters turned the outside of the projec- 
tions, one cut only being taken, and faced 
the surface at the bottom. The upper cut- 
ter at the same time faced the top of the 
projection. 

A deep groove was turned on the top of 
the cutter, as shown in Fig. 3, and three 
holes drilled from the bottom of this 
groove into the recess for the cutters. An 
ample supply of water was led into the 
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groove, and, passing down to the recess, 
cooled the cutters and washed away all 
chips. The body of the cutter was also 
cut away to allow the cuttings to escape 
freely. W. Burns. 





Automatic Water Valve for 
Multiple-spindle Drills 


In multiple-spindle drilling, where the 
use of soda water or other lubricant is 
required for the cutting tools, it is cus- 
tomary to convey the lubricant from a 
central source of supply, distributing to 
the several spindles by means of suitable 
piping. The flow at the spindle in use is 
regulated by means of a stop cock or 
valve, which must be opened by the oper- 
ator at the beginning of the cut, and 
closed again at the finish. This requires 























AUTOMATIC WATER VALVE FOR MULTIPLE- 
SPINDLE DRILLS 


an appreciable amount of time, and when 
multiplied by the use of several spindles 
often amounts to quite a percentage of 
the time required for performing the en- 
tire operation. 

The sketch shows the method adopted 
by the writer some years since for avoid- 
ing this loss by causing the regulating 
valve to open or close automatically with 
the upward or downward movement of 
the drill spindle, entirely independent of 
the operator. 

In the sketch, a is an arm, one end of 
which is pivoted to the drill-press col- 
umn, the other end carrying an eye with 
a hole sufficiently larger than the drill! 
spindle, to allow the arm free play up and 
down after the spindle is passed through 
the eye. In this instance the eye was 
made of sheet steel and riveted to the end 
of the arm, the hole being made about 
14 inch larger than the drill spindle. 

This lever was connected to the handle 
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of the valve by the link b, causing the 
valve to open and close with the upward 
and downward movement of the lever a; 
which was held at its lowest position 
against the stop screw d, by means of the 
coil spring c, in which position the valve 
is open. Upon the drill spindle is placed 
the collar e, held in position by a set 
screw 

In operation, the valve is fitted to move 
freely, a slight leakage being of no con- 
sequence, the collar e being adjusted to 
hold the end of the arm a up against the 
upper bearing of the drill spindle when 
the spindle is in its highest position, when 
the valve is closed. The spring c is ad- 
justed with sufficient tension to freely 
work the valve when the end of the arm 
a is released by the downward move- 
ment of the drill spindle and collar e. 
“The tension of the counterbalance spring 
of the drill spindle should be sufficient to 
return the spindle to its highest position 
when the feed lever is released, thus hold 


Lead Cam 





Front Slide 
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Box Tools for Small Taper Pins 
and Handles 





Jeing interested im the working of 
automatic screw machines, and the Brown 
& Sharpe in particular, I read carefully 
the article at page 402. I think the box 
tool shown is a good one, but for Tapers 
to say that no tool could be found on the 
market to make a good taper pin is at 
The makers of the machine 
supply one with this distinct advantage 
that the stays engage on the work imme- 
diately behind the tool, thus insuring a 
nice, smooth finish and work to fine limits. 
This tool is just as easily set and works 
as accurately as the ordinary box tool for 
straight pins 


least absurd 


I must say that the description given of 
the working of the cams is a little weird. 
Tapers says that after the pin is formed 
the tool backs off, and the rear tool post 
advances with the cut-off tool; later on, 


tevol 
| ieee Hundredths 


Feed Stock to Stop 20 5 

Revolve Turret a | 6 

Turn \ at .003 per Rev. 250 62 

Clearance 16 4 
Cutoff and Round End 
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Spindle Speed 2400 R'P. M. 
Gears 40-40 
Gross Product 3600 


CAMS AND DATA FOR TAPER-PIN TURNING 


ing the valve closed while the spindle is 
running idle. 

This sketch is drawn from memory 
after an elapse of ten years or more, and 
the orignal rig was made under conditions 
which made it necessary to not only draw 
the materials from the scrap heap, but 
also to keep its construction more or less 
of a secret. 

It is possible, however, that it might 
have been better designed had it passed 
through the hands of an expert and the 
work’ done under different conditions. 
Although its construction was somewhat 
crude, it proved itself a great success, and 
was continued in use on bicycle work for 
several seasons with excellent satisfac- 
tion. 

In this instance the lubricant used was 
soda water fed by gravity from an over- 
head tank and distributed by means of a 
main and suitable branch piping to the 
several drill spindles, the drainage being 
collected and returned again to the over- 
head tank by a suitable pump. 

H. D. Penney 


that the cam shown at Fig. 15 is for 
operating the rear tool post. I cannot see 
how that cam can advance a cut-off tool, 
as there is not the least sign of a rise on 
its whole working portion. Then, again, 
he says that Fig. 13 (which is obviously) 
the cam for cutting off) is for feeding 
stock. Now in these machines the stock 
feed device is operated by a small dog 
which can be adjusted go any point round 
a disk placed at the front of the machine, 
and special cams are never used to feed 
stock. I take this opportunity of men 
tioning that many operators are prevented 
from following the advice of the makers 
of these machines because the book issued 
specially for their use is jealously guard- 
ed in the office. Hence some of the pecu 
liar specimens of cams seen in various 
shops. 

Gorton, England M. E. CHANIC. 

I have read the article at page 402, by 
Tapers, in which he says there is not a 
tool on the market which will turn out 
taper pins with any accuracy. I should 
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like to have him try the Brown & Sharpe 
taper-turning tool on his No. 00 machines, 
. tool with which I have made some thou- 


sands of taper pins % inch long by % inch 


at the largest end, with 0.008 of taper, 
which had to pass a gage with a 0.001 limit 
for either end, and the sides were not 


convex nor variable in size 
[he cam details he gives are wrong. Con 


s‘dering Fig. 13, which is marked “Feed 
Stock,” if that 1s the lobe of the cam for 
feeding stock to, it should not have a rise 


for should he feed the stock to, say, 
half-way up the still 
1/16 inch to travel which means it would 
if the chuck was very 


on it, 


rise, his slide has 


push the rod in, or, 


tight, it would throw his spindle belt 
off every time \nd if he feeds out to 
the top of the rise, what use is the 15 
hundredths of cam surface that is taken 
up by that lobe of the cam? The cam 


15 is for cutting off; yet 
takes up 7I 
together 


he shows at Fig 


it has no rise at all and 


hundredths cam surface, which, 


with cam Fig. 13 and clearance, takes up 
leaving only 


taper. 


g2 hundredths cam surface, 
8 hundredths to 
[he accompanying sketch shows a set of 
cams with correct data for making taper 
pins on an 00 Brown & Sharpe automatic, 
using a Brown & Sharpe taper-turning 


tool \t 


Ol 


turn 34 inch of 


ro (OPERATOR 


Beeston, England. 





Which Way Should Splices 
Run ? 


I have noticed quite excitable discus 
sions as to the proper way to apply a 


spliced leather belt to pulleys to prevent 
ends of splices from rolling, caused by 


friction on the faces of pulleys. 


A the driving pulley and B the 
and D are 
pulleys running in the direction 
a brake repre 


Suppose the 


Calling 
resisting pulley, ( splices in 
the belts, 
of the 


arrows. £ is shoe 

brake is 
f shipping 
the 


senting resistance 


strong and causes a good deal 
effect on 


7 


in the belt, what wil ve the 


4 D 
/, a 


WAY 





BELT 


SPLICE RUN? 


WHICH SHOULD 


splices if cement is not of high grade? I 
would like to have opinions of others. 
H. M. Wotr. 
[It is evident that the same splice can- 
both pulleys. Conse- 


tor 
quently a compromise must be made, as 
The usual 


not be good 
is often the case in mechanics. 
practice is to run the splices so as to be 
best for the smallest pulley, as this bends 


the belt more and increases the strain on 


AMERICAN MACHINIST 


the joint. In the case shown it would be 
best to have the splices run the other way. 


—Ep.] 





Two Drill-press Kinks 





Most machinists who have taken charge 
of plants for productive purposes have 
found themselves up against a proposition 


like this: “Yes, we could do that job on 
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FIG. 3 
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FOR DRILI AND V CENTER 


BLOCK 


FOOT PRESS 


FEED 


this machine only for such a contrivance,” 


or the tools for that job were made for 
such and such a machine which is now, 
and is likely to be, full up of work. 


this kind sometimes make a 
man worry. Some men take down a back 


number of the AMERICAN MACHINIST, and 


Things of 


sometimes something is found to fill the 
bill; at other times nothing just like it 
has come out, and the man has to think 
for himself. 

We had a job to do which was origin- 
ally done on a certain machine which was 
now overcrowded with work. Some other 
way had to be found, as hand work could 
not be thought of. 

The sketches 
which was tried, and which was in every 
Only that part of the job 


herewith show the way 
way a success 
is shown which is likely to prove of gen- 
eral interest. The job in question could 
be done on the sensitive drill if we could 
devise some way to bring down the tool 
to the work, and so leave the operator the 


full use of both hands to manipulate the 


work. 
This meant some sort of pedal arrange- 
ment. Fig. 1 shows the general arrange- 


ment which was got out and is shown in 


position. 
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A gray-iron disk A was taken and bored 
out to fit on the handle part of the ma- 
chine. It fixed by two screws as 


shown, had a groove in its periphery and 


was 


four slots were made to miss the lever. 

A gray-iron bracket.B was fixed to the 
machine by two screws as shown, 
This was furnished with a pin C, on which 


\t its lower extrem- 


cap 


to fix the spring D. 
ity it was fitted with a grooved pulley E. 
An old piece of cycle chain F was fitted 


as shown. A wire rod G was attached to 


the chain and taken down to a pedal on 
the floor; this, however, is not shown, 
but consisted of a piece of wood with a 


hook in its center, and hinged to the floor 
at its back end. A peg H was driven in 
disk A to make a positive drive. When 
not in use the chain was simply taken off 
disk A, 
ordinary work. 
and down the drill column with the head 
the 


leaving the machine free for its 
This could be moved up 
and used at varying 
length of rod G. 
2 shows a sketch of a block with 
stem. Most 
fit them with a cup with a stem to fit in a 
table bracket for drilling the center holes 
for lathe purposes. The stem of the V- 
block shown fits in the same place and has 


any point by 
Fig 


makers of sensitive drills 


proved very useful. 

If the manufacturers of drills were to 
fit them with this device it would be ap- 
preciated by most machinists, as it would 
be a welcome addition to the outfit of any 


tool shop PRESSTOO. 





Quick Way to Make an Extension 
Drill 


Reading the article at page 541, by 
Louis Cerveny, on a quick way to make 


an extension drill without solder, screw, 


or cross pin prompted me to make this 
sketch of a quick and handy drill exten- 
sion which is simplicity itself, and does 
not injure the drill for ordinary use. 

The extension is simply a piece of or- 
dinary drill rod, drilled out centrally in 
lathe with the drill to be 


the bushing 











oS ~) 
QUICK WAY TO MAKE AN EXTENSION DRILL 
lengthened. A crosswise slot is either 
milled or filed down to the center at a 


slight angle with the center line of the 
extension. The drill is then filed off flat 
for a short distance at the shank, to fit the 
in the extension, and 
The drill will then 
run true with the extension, and the short 
flat spot on the end of the drill gives a 
New Comer. 


bottom of the slot 
then pressed home. 


positive drive. 
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Hanging an Incandescent Lamp 
over a Machine or Vise 


I find that there is no handier way of 
hanging an incandescent lamp, either for 














use on a machine or vise, than the one 
shown in the accompanying sketch. Sim- 
=1 ayaa Gee oN 
PTAA _ : 
I 
HANGING AN INCANDESCENT LAMP OVER 
MACHINE OR VISI 


ply take the stick of an old spring window 
to a 


blind, cut it suitable length and at- 


tach it to the ceiling or any place directly 
place where the lamp is to be 
Attach to it 
sketch 
cord, and you have your light just where 
when in use, and out of the 
way when not in use. No doubt this is a 
kink to most machinists 
Roy 


A Device That Did Not Work 


above the 


used a stout cord as shown 


in the Tie this cord to the lamp 


you want it 


new 
GROVE 





Mr. Ashley's description of the tool 
that failed to work, at page 322, reminds 





DEVICE THAT DIDN'T WORK 


me of another scheme that didn’t work 
and that cost the Philadelphia Traction 
Company thousands of dollars As it 
shows how men who ought to know bet- 
ter fall into mechanical error, it may 
serve as an example of what not to do 


It was in the days of the cable road on 
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Market street and the slot had a way of 
closing and gripping the grip to the dis 


comfort of the passengers. So a bright 
genius started to equip the entire road 
with the slot puller shown in the illus 
tration. Blocks BB butted against the 
conduit C and the rods 4A were sup- 
posed to keep the slot plates SS ‘from 


closing together. Any mechanic with half 
that it j 
“lifting yourself over 
And 


lf timbers had been put in 


an was just a case of 


the 


several miles of 


eye can see 


fence by your 


he ot Straps ” vet 
this was laid 


at DD so as 
the 


independent of 


t vet a pull 
oO geta pull 


sides of the conduit. the plan would 


have been all right 


FRANK C. Hupbson, 





A Gage for Brake Rings 


[he 


ce signe d te 


shown by Fig. 1 was 


the 


internal gage 


machining 





BRAKE RINGS 


groove in brake rings It is simple in 


construction and needs no description 


[he parts are of steel with hardened and 
ground working points The zero mark 
was determined fitting this gage into 
the gage for the brake wheel lhe brake 
ring is shown by Fig and is cut into 


three brake sections 


T he 


former 


method of machining was 
to clamp the ring to the face plate of the 
lathe, turn the sides, bore the hole to 
size and then bore the groove to a gage, 
as shown in Fig. 3 The grooves were 
often cut too deep, so that the brake 
would bear at 4, Fig. 2. This is of course 


less effective than if the bearing is for the 


entire length 
The present method is to turn the sides 


and bore the hole in the lathe Che 
groove is then milled on a circular milling 
attachment to the gage, Fig. 1. The cut 


ter is shown by Fig. 4. The work is pro 
duced in this manner both cheaply and ac 


curately. W. Y. 
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A Spacing Collar for Straddle 
Mills 


In my experience I have had consider 
able ble with setting up straddle 
nilling jobs In a good many shops a 
tT) “Ing 1] r ut ler tv ’ ~} cc rc 
pac gy < la inder I j-inchn 18 as scarce 


lollar bill, Thi 


nh paper S > | 
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\ SPACIN LLAR FOR STRADDLE MILLS 
l la good many times it takes as 
g set up a job as it-does to do it 
The shown in " expanded 
ich; this can be done on the arbor i\ d 
ie the ne lost in taking it off 
+ +1 1 1 ’ 
\ . i¢ Sma ’ irs ‘ rm 
I e loosened up and taken 
vn, and whole lot of valuabl ne is 
\\ I t be d me by ] sen 
ing the e arbor. If the threads 
( 20 ich for a half inch it 
in pened inch and the pressure 
will 1 strip the threads IF, Scue! 





Tool Holder for Right- or Left- 
hand Tools 


[he accompanying drawing shows a 
ol holder which I made for an English 
stvle lathe slide-rest in which the dis 
tance between the slide-rest top and the 
the center was only inch [The com 
nm type of tool holder, carrying inch 
square cutters with a constant top rake 
angle, of course could not be used with 
such rest The holder can be used 
eithe right or left handed It consists of 


a machine-steel forging A having a 5/16 


16-inch reamed hole in the 
' , 


larger end 


Fitting through the 35/1 
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LATHE TOOL HOLDER 
hole is the shank of the tool clamp B, 
which is so shaped as to admit a '%4-inch 


square cutter ( The position of the cut 
ter was laid 
hight 


reamed the 


out to bring it to the required 
drilled 
5/16-inch hole close to the top 
After the 


and ang | then and 


side of the cutter making 








| 
+ 
to 


clamp with a good fitting shank threaded 
on the end for a nut, I drilled and reamed 
the 3/16-inch hole to break into the cor- 
ner of the clamp above the tool slot, as 
shown at D. I then fitted the clamp to 
the other side in a corresponding position 
and drilled into the corner of the clamp 
at E, using the hole previously drilled as 
The corners at D and E were 
A hardened- 
This is long 


a guide. 
cut away for easy setting. 
steel pin fits the hole D. 
enough to project % inch on one side and 
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An Indexing Milling Fixture and 
a Turret Tool 


Fig. 1 shows a milling rig, which may 
be used in connection with the spring 
chuck of the turret lathe for holding the 
work to be milled, and which is a very 


useful tool to have about the shop. It is 
simple and cheap to make. The sketch 
shows a plan and a half section. A, B 


and C are gray-iron castings. The exten- 


F 
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FIG I 


be flush on the other. This pin locates 
the clamp to give a constant top rake to 
the cutter and also to take the thrust of 
the cutter and prevent loosening of the 
clamping nut. To reverse from left to 
right, the nut and washer are taken off 
and the clamp changed to the other side 
of the holder, the nut and washer forcing 
the pin through into the corner E. 
W. Mappison. 
L , England. 





Finishing Automobile Cylinders 


In spite of all claims of boring auto 
mobile cylinders complete at one setting 
on the machine, I do not believe it is good 
practice. Whether they are to be finished 
by grinding or by a second passage of the 
boring tool, I believe the castings should 
be given time to relieve the initial strains 
as well as the changes set up by removing 
the inner skin of the casting. 

And I am naturally pleased to learn 
that some automobiles are 
even going further than this. After be 
ing rough bored they are placed in an 
oven or furnace and held at approxi 
mately the heat at which they run when 
in use, for a number of hours. 

They are then given the finishing cut 
in the boring mill, and while this may be 
an unnecessary refinement, it certainly 
seems as if the cylinders should keep their 
shape better in actual service. If they 
do, it means less leakage and more power, 
which is the greatly desired feature of 
automobile engines I. B. Ricu 


builders of 





INDEXING 


Section on Line X-Y 


MILLING FIXTURE 


sion on A has a channel for the lock bolt 
D to slide in. This bolt is forced forward 
by a spring, as shown. E is a mild-steel 
plug keyed firmly to the dividing plate B 
and secured with lock nuts which are ad- 
justed so that the plug is free to revolve. 


0) 
Rie 
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which is to be machined with a pair of 
cutters. The screws in plate B are put 
into the slots not in use, thus making the 
device fool-proof. 

Fig. 2 shows a method of turning the 
gun-metal casting G, the form of which 
is clearly shown in the sketch. The spe- 
cial tool box H is shown in plan, front 
and end elevations. It is of gray iron 
with a boss to receive the mild-steel 
shank, and a slotted ledge at the front for 
the tool-holder J to slide in. The tool 
proper is secured in its holder by a head- 
less screw. The cap and the tool-steel 
pin J complete the tool box, which is held 
in one of the holes in the turret. 

The cam plate K is gray iron, % inch 
thick, with a slot cut to correspond to 
the shape of G when finished. I might 
add here that, before the cam slot is 
finally broken through at the end where 
the pin J enters, a wrought-iron plate is 
fastened to the under side of the plate, so 
that it will not spring and change its orig- 
inal shape. The plate K is fastened to 
the cross slide of the turret lathe, and 
packed up sufficiently so that the under 
side of the tool box H will just slide 
over it. 

By referring to the sketch of the man- 
drel L it will be seen to be made in two 
parts, M being a separate plug screwed 
into L. The outside of the former is 
threaded to fit the casting G. Mandrel L 
is securely fitted to a‘false nose on the 
spindle. 

The operation is as follows: Piece G, 
having been bored inside and reamed and 
threaded in a previous operation in the 


DO} 


























FIG. 2. 


E is threaded for the cap C, and bored 
for the back end of the spring chuck F, 
the enlarged portion of E also nicely fit- 
ting the hole in the cap so that the whole 
may revolve concentrically. 

The dividing plate B is notched for 
milling 2, 3, 4, 6, 8 and 12 sides on the 
work. It is shown set for hexagon work 





THE TURRET TOOL AND THE WORK 


turret lathe, is screwed on to the man- 
drel L. The turret is pushed forward till 
the pin J enters the slot in plate K, then 
the cut is put on by the cross slide till 
the outer end of G is to gage. The taper 
cut is started by feeding the tool in again 
by the cross slide until the latter comes 
against the stop and the tool is then fed 
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along by the turret. After it is finished, 
the work is released from L by unscrew- 
ing the plug M a short distance, care be- 
ing taken that the plug is screwed home 
again before putting another piece on. 
We had a large number of these pieces 
to handle and the device saved a good 
deal of time and expense. The hole in 
the tool box H where the pin J comes 
through, is elongated sufficiently to allow 
plenty of movement of the tool when 
setting up. W. REYNOLDs. 
Birmingham, Eng 





A Milling Fixture 


The fixture illustrated in Figs. 1 and 2 
has an excellent centering device. The 
piece to be machined is shown in Fig. 
4, and is a casting requiring the two 
faces A A to be machined accurately 
to the width given and equidistant from 
the center. The two faces B B are finished 
parallel with one another in a previous 
operation. 

The fixture consists of a cast-iron base 
C, with a hardened-steel plate D secured 
and doweled to it. A sliding V-shaped 
plunger E, also hardened, and actuated by 
a coiled spring at F, centers and at the 
same time holds the work against the lo- 
cating points at GG. A hardened washer 
H, slotted to permit its being drawn off 
the stud J, serves as a clamp, and is 
tightened by the nut K. We found this 
a very satisfactory and simple fixture, and 
no doubt there are many cases where 
such a centering contrivance can be used. 
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suitable length through the head, a bet- 
ter hold and less injury to the fingers re- 
sulting. DRAFTSMAN. 


Engine Cranks Built Up With- 


out Turning 





The writer some years ago had a num- 
ber of small cranks to make for long- 
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edges square, as these were made to regis- 
ter in drilling jig, Fig. 1, which is a strong 


gray-iron box open at both ends, ma- 
chined on the bottom and two _ inside 
faces, A and B, at right angles. It is 


bored to receive a set of drilling and 
reaming bushes, and is provided with two 
sets of holding screws at top and side, as 
shown 

The crank cheeks were inserted one at 
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ENGINE CRANKS BUILT UP WITHOUT 


stroke steam launch engines, and as these 
were running at a slow speed, a somewhat 








Looking at some of the sketches sent by novel idea was tried with considerable 
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THE MILLING JIG 


your correspondents, I notice there is a 


strong tendency to use  nurled-head 
screws for clamping purposes. These are 
unsatisfactory in practice, as the nurl 


wears the finger ends. A much better 
plan, and one that can be adopted in the 
majority of cases, is to drive a pin of a 


success; seeing that no turning whatever 
was done, a remarkably true and satis- 
factory job was turned out. 

The procedure was as follows: Flat 
steel, 3x1% inches in section, was planed 
all over, and cut to correct length for the 
cheeks. Care was taken to keep two 


a 














TURNING 


a time (this was found to make a truer 
job) with their “true” edges bedding 
against the side and bottom, drilled and 
reamed to 2 inches, less 0.005 diameter 
through both holes for shaft and pin. 

On removing them a letter was stamped 
on the edge bedding on the jig register 
marked B, to insure this face again being 
used to register when shrinking together. 

Bright, 2-inch stock was next selected, 
which was found to be within 0.0015 inch 
of round and true. One piece was cut 
off to length of crank-pin, and one piece 
to total length of shaft over all. 


SHRINKING CHEEKS ON THE SHAFT 


After removing all burs, the crank 
cheeks were mounted on the shrinking 
plate, a gray-iron plate 2 inches thick, 
with a number of slot holes cast through 
holding-down bolts. Both 
cheeks were placed the correct distance 
and lightly clipped the 
whole was brought over an open fire on 
the brazing hearth, and the blow-pipe 
turned into the cheeks and plate until a 
dull cherry heat. The crank-pin was then 
slipped through flush, and as quickly as 
the crank-shaft inserted right 


to receive 


apart, down; 


possible 


through both cheeks to the correct dis- 
tance and the holding clips released. The 
shaft end of cheeks was sprayed to induce 
this end to grip first, when the crank re- 
sembled Fig. 2. 

Holes were next drilled to receive the 








sa 


keys in 4 and 4’, also at B and B’. The 
shaft keys were put in at right angles, as 
shown, to facilitate drilling, but if pre- 
ferred, could have been put in with the 
ratchet. These keys were also shrunk in 
place, the crank-shaft again being heated 
for this purpose, and keys lightly driven 
hom« 

The next operation was to remove the 
cheeks. This 


under the cold saw and the 


center-piece between _ the 
was done 
whole polished up and tested for truth 
The objection to this type of crank is, 
course, the absence of any radius or 
fillets at the corners, but this was met in 
the case in point, by allowing a very high 
factor of safety, with the happy result that 
no defect whatever showed after being 
put to work 

These cranks, when tested, showed that 
unturned cranks can be produced; the 
shaft in this case did not vary more than 
0.002 out of line—quite as good as.a great 
many turned cranks would be found 

Q. 


Facing Head for Boring Bars 


This sketch shows a very useful and 
cheaply constructed facing head for use on 


the horizontal boring machine, especially 











FACING HFAD FOR BORING BAR 


where the work to be faced is some dis- 
tance from the head of the machine. The 
facing heads usually made for horizontal 
boring machines are a little heavier than 
one man can handle easily and often too 
large to be used where needed the most. 
VANDUZEN. 
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A Drill Jig for Knuckle Joints 


On page 497 I note a comment of “Gutta 
Gitta” on a knuckle-joint drill jig. It 
appears just to me to question his author- 
ity for designating that design “American 
practice.” The article describing the Eng- 
lish jig is not at hand and it is perhaps a 
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\ DRILL JIG FOR KNUCKLE JOINTS 


risky thing to be too critical, for there 
may be conditions which justify “Gutta 
Gitta’s” design; but they are hard to 
imagine. If it is “American practice,” 
then the jig experts of my acquaintance 
are all Philistines 

Stress is laid on the fact that there are 
only four components, but your corre- 
spondent overlooks the fact that the num- 
ber of pieces does not measure either 
ease of making or facility of use. The 
jig itself is a difficult piece to machine, 
and when made is a “slow handler ;” hard 
to locate the piece to be machined and 
hard to keep clean. If the machining is 
to be accurate, the drilling seats must be 
brushed clean; shaking out the chips will 
not suffice There is no provision for 
clearing the chips as the drill cuts. This 
is usually provided for by leaving a slight 
clearance under the jig bushings 

Assuming the pieces to be of medium 
; inch up to 


1 


size, with the pin hole from 
¥%; inch, and that they are to be made in 
large quantity and with accuracy, a box 
jig drilling both pin and rod holes at once, 
or its equivalent, would be preferable. I 
should drill both holes and then mill out 
the fork 

If comparatively few pieces were to be 
made, a milling-machine vise with stops 
and a bushing for guiding the drill would 
be more easily handled than your cor- 
respondent’s jig; indeed, this way would 
be easier for any number of pieces. For 
the rod hole an angle iron with a pin 
to fit the hole in the fork and a V to cen 
ter the neck with a clamp of some kind 
Still an- 
other suggestion is a two-jawed chuck, 


would suffice for many pieces. 


one jaw having a V to center the end of 
the fork and the other a plain stop for the 
rod end This method on a screw or 
chucking machine insures excellent work. 
\nother pair of jaws suitably fitted would 
provide for the rod hole 

It is a mistake to attempt too much 
simplification in jigs, and it is just as fatal 
to indulge in extravagant uniqueness or 
needless complexity. It is particularly 
short-sighted to make in one piece that 
which can be more easily made in two or 
more If “Gutta Gitta’s” jig must be 
made on the lines laid out, it would be 
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better to abandon the box effect and 
mount his clamp screw in a_ separate 
block, as shown in the accompanying il- 
lustration. It would be just as effective 
and more easily made and cleaned. With 
sufficient space at Y the machining could 
be done on a milling machine. In “Gutta 
Gitta’s” design it is a shaper job, ugly to 
handle and unsatisfactory, although there 
are men who will declare it O. K. and 
just as easy. Experience has taught me, 
however, that this type of jig is usually 


to be avoided PRINCEPS. 





A Hand Tapping Fixture 


Che acompanying sketch will almost ex- 
plain itself. I have found it a very effi- 
cient fixture for various kinds of manu- 
facturing purposes as well as toodl-room 
work 

The base 4 is of cast iron, having the 
upright B firmly fastened to it as shown. 
The arm C is clamped to the upright, but 
can be adjusted if special length of tap or 
hight of work necesitates. The spindle S 
ic a free fit in the arm C and the spring T 
is simply stiff enough to carry the weight 
of the spindle with ordinary chuck and tap. 

Where regular manufacturing is done 
with this fixture I have found it useful to 
have a plain hole to fit the shank of the tap, 
keeping it from turning by set-screw D, 
which construction is shown in_ this 
sketch. It is obvious that any form of 
drill chuck could be substituted to hold 


the tap. The advantage of this fixture is 
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HAND TAPPING FIXTURE 


readily seen, as all holes are tapped abso- 
lutely square with the base, without any 
material experience or effort on the part 
of the operator. 

I would add that this design has beer 
used in various sizes with entire success, 


> 


of the operator. H. B. Foster. 
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achine Tool Builders Convention 


Uniform Cost-accounting and Apprenticeship Leading Subjects Dis- 
cussed. Special System Recommended by Apprenticeship Committee 





EDITORIAL CORRESPONDENCE 


The regular semi-annual convention of 
the National Association of Machine Tool 
Builders was held according to program 
at Fortress Monroe, Va., May 14 and 15. 
The session of Tuesday morning was an 
executive session and was devoted chiefly 
to enrollment, organization, the reading 
of the president’s address, the appointing 
of committees and the hearing of reports 


from committees. 


Tue Cost oF MACHINE |00LS 


The session of Tuesday afternoon was 


devoted chiefly to the subject of the de- 
termination of the cost of machine tools. 


The report of the committee on this sub 
ject was read and discussed, and_fol- 
lowing the report came a paper by B. A 
Franklin, describing and illustrating at 
length his system of cost accounting 

The report of the committee is not an 
attempt to lay out a system of cost ac 
counting, but to present a general out- 
line of the subject, chiefly by means of a 
chart of accounts, to the end that a uni- 
form basis shall obtain regarding the 
items which shall be considered as enter- 
ing into the totals of the cost of produc- 
tion and of selling. The report includes 
a number of leaflets, each relating to a 
specific item of cost, with a blank space 
for each member to enter his own prac- 
tice and opinions regarding the various 
points. It is the intention of the com- 
mittee, after getting these reports from 
the members, to collect and classify them, 
and at a later meeting to bring in a com- 
plete report—the present one being essen- 
tially a report of progress. The report 
is of large merit, and even in its present 
form, provides abundance of food for 
thought. Looking back to the time when 
this subject was first opened for discus- 
sion in the association, the present report 
marks very substantial progress and gives 
good ground for hope that it will eventu- 


g 
ally lead to a large amount of education 
among the members, and do much to 
eliminate the universal tendency to un- 
derestimate costs when imperfect systems 


of cost accounting are followed 


\ COoSsT-ACCOUNTING SYSTEM 


Mr. Franklin's paper presented some- 
thing distinctly new in cost accounting 
The usual methods of cost accounting, no 
matter how good they may be, are essen- 
tially of the nature of a single-en 


] there being none of the 





checking which is an integral part of the 
In Mr. Franklin's 


1 ¢ 


double-entry system 


we 


svstem this checking is mtroducs 


believe, the first time, and it applies to all 
of the items, except one, this being the 


value of raw material on hand, of whicl 


it is necessary to take an occasional in 
ventory in order to check the figures 
shown in the books. The method also at 
tacks the problem from the top instead of, 


as usual, from the |! 


ottom.. By this is 
meant that the system may be inaugurated 
in such a manner as to give the totals of 
cost only, without first obtaining and then 
adding the cost of various parts. As pro 
duction increases, and as detailed costs 
become desirable, they are obtained by t 
simple system of sub-division, which may 
be carried to any extent desired; and the 
olan of finding the total and the detailed 


Zz 
costs, may be followed at the same time, 
one plan being applied to one line of pro 
ducts, and the other plan to another line 
Mr. Franklin’s paper was _ illustrated 
with a series of enlarged blanks and a 
count-book page forms—these various ex 
hibits being of such size to be seen across 
the room [he paper was listened to 
with much attention and a hearty vote of 


thanks was voted at its conclusion 


\PPRENTICESHIP 


The session of Wednesday morning was 
devoted to the reading and discussion of 
the report of the committee on aprentice 
ship The committee proposes two sys 
tems of apprenticeship, the first being gen 
eral and covering the entire machinist’s 
trade, as apprentiseship has always done, 
and the second a special system, covering 
a single branch of the trade only Bir 
committee submitted complete papers cov 
ering both systems, for discussion, which, 
however, are to be modified to cover 
points brought out in this discussion 

The idea at the base of the special ap 
prenticeship system is that in the present 
condition of the machine-manufactut 
ing industry the chief demand is for 
specialists, and also that, by reason of th 
shortened time in which a man may be 
come proficient in a single branch of th 


11 


trade, it is possible to pay materially 
higher wages to special than t» general 
apprentices, and thus attract many young 
men who must have a living wage, but 
who cannot live on the wages which can 
he paid to general apprentices 


With both systems it is proposed to sup 


ply the apprentice with a set of tools a 


the beginning of his apprenticeship, which 
are to remain the property of the em 
ployer until the completion of the term, 


at which time they are to be given to the 


pprentice lhe committee also recom 


mends that at the completion of thet 
terms the apprentices be presented with 
diplomas, naming the shops where, and 
the branch of the trade to which they 
have been apprenticed, the diploma to 
bear the seal of the National Association 
of Machine Tool Builders. 


Wace Rares TO APPRENTICES 


The length of the general apprentice 
ship is to be three years, the wages paid 
being 8, 10, and 13 cents per hour. The spe 


cial apprenticeships are to be shorter, and 
the rates higher Thus, for turning and 
planing the course is to cover two years, the 
rate of wages advancing each six months, 
and being 12, 14, 16, and 18 cents. For 
the vertical and horizontal boring mill 
the term'‘is to be 1 years, the rate ad 
vancing at the end of each six months, 
and being 15, 17, and 20 cents. In the case 
of drilling and mulling, the term 1s to 
comprise a single year only 

This special apprenticeship system is 
the outgrowth of an experiment made at 
the Bullard Machine Tool Works, and 
which, according to E. P. Bullard, Jr., 
who presented the report, has been very 
successful. It has been found feasible to 
train very efficient men and to largely in 
crease their earning capacity in a_ brief 
period of time. Some of those taken in 
have been beyond the usual age of ap 
prenticeship, the applicants being men of 
natural ability, but working as laborers 
only, and a ‘good proportion of them have 
increased their earning capacity threefold 
In other cases it has been possible to ob 
tain farmers’ sons who were unable to 
take the general course, because of the 
lower wages, but who, by reason of the 
self-sustaining wages offered at the be 
ginning of the special courses, have been 
able to take those courses and have done 
so. The report provides for the transter 
of an apprentice from the special to th 
general class, with suitable credit for the 
time served, Mr. Bullard stating that im 
some cases young men had begun with a 


special course, saved up money from thet 


wages, and then taking the general cours 
living for a time partially upon their say 
ings 
Mr. B ird’s idea was that eventually 
general apprenticeship uurse would 
me lara 1 Means of traimimne supe 
. 
rm i yositions of foremen and 
i r representatives 
nmittee wa mtinued, and it 
may - I 1a its eport, ike that rt 
, n st a inting, marks sub 
stantial prog 1 the work of th " 
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INDUSTRIAL EDUCATION 


Following this report came the report 
of a committee appointed to attend the 
meeting at which the Society for the Pro- 
motion of Industrial Education was or- 
ganized. The committee enlarged upon 
the evidence of large interest in the sub- 
ject of industrial education, which the 
organization of this society shows, and it 
recommends the members of the associa- 
tion to become members of the society, its 
only criticism of the society being that its 
aims are so very broad that fears of a 
tangible outcome are naturally aroused. 

Following this came the report of the 
committee which attended the convention 
for the extension of foreign trade, held 
last winter in Washington. This conven- 
tion was attended by over 500 delegates, 
and was declared by the committee to 
have been the most important meeting for 
the purpose specified that has ever been 
held. The report of the committee in- 
cluded a list of the recommendations to 
Congress which were passed by the con- 
vention. 


Srx Montnus’ Deatu Lis1 


Following this came a report of the res- 
olutions committee, recording in suitable 
form the sorrow of the association over 
the loss by death past six 
months of no less than four of its leading 
members, these being E. P. Bullard, Jos 
Flather, H. J. Hendey and H. C. Hoefing 
hoff 


during the 


THE RESPONSIBILITY OF FOUNDRYMEN 

Next came a which was 
opened by C. H. Norton, on the responsi- 
bility of foundrymen. Mr. Norton en- 
larged upon the haphazard methods, and 
the lack of responsibility which every- 
where attend the foundry industry. He 
described the operations of the foundry 
in graphic language, as being the making 
of a hole in the ground with the aid of 
the customer’s pattern, pouring 
melted iron in the hole, and sending the 
result to the customer. He pointed out 
that machinery builders must deliver a 
workable product to their customers, and 
he contended that the foundries should 
also be required to deliver usable castings. 
He instanced one case of a casting which 
should have weighed 600 pounds, but 
which as it came. from the foundry 
weighed over 1200. He asked the mem 
bers if they ever knew a foundry which 
would return a pattern and return it all. 
His company finds it necessary to employ 
a man whose exclusive duty it is to visit 
the foundries, identify their orders, hunt 
up the required patterns and chalk the re- 
quired number of castings on each pat- 
tern. He declared that an order for a 
given number of pieces meant nothing to 
a foundryman, and that the only way to 
get the required number was to have it 
chalked on the pattern. His company has 
another man, who spends his entire time 
inspecting castings after they have been 


discussion, 


some 
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received and the freight paid for, in order 
to find if they can be used. All this leads 
to delay and to increased expense. He 
contended that it should be possible to 
send an order to a foundry and to receive 
satisfactory goods in return precisely as 
machine tool builders are expected to fol- 
low an order with satisfactory goods. 
The subject was referred to the exist- 
ing foundry committee, with the recom- 
mendation that they take action, fixing the 
responsibility of foundrymen. 


THE PROFITABLENESS OF EXHIBITIONS 

The next subject discussed was the profit- 
ableness of exhibits at expositions. The 
feeling of the convention was practically 
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and that consequently exhibits pay much 
better there than here. The discussion 
was closed by a motion to appoint a 
standing committee on exhibitions, whose 
duty it should be to investigate the scope 
and purpose of exhibitions as they are pro- 
posed and exploited, and be ready to re- 
port to members their findings as they are 
called for. Pr. A. &. 





Connecting-rods for Automobile 
Engines 


By BELsIzE 


The sketches show some jigs and fix- 














unanimous that since the world’s fair at tures for machining automobile-engine 
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FIXTURE FOR BORING BOTH ENDS OF RODS 


Chicago, have been’ very 
much overdone in this country, and that 
while exhibits at special exhibitions like 
those of the Railway Master Mechanics’ 
Association undoubtedly pay, exhibits at 
general exhibitions undoubtedly do not. 
There was, however, a decided division 
of sentiment regarding European exhibi- 
tions. The opinion was expressed that in 
Europe consumers visit exhibitions in or- 
der to learn of progress in their art to a 
much greater extent than in this country, 


expositions 


connecting-rods, of which we do large 
quantities, shown in Figs. 1 and 2, drop 
forged of steel. 

The first operation is to true up the 
two faces marked X in Fig. 1. This is 
done on a disk grinder and occupies about 
two minutes each, after which they are 
taken to a small centering machine, with 
a horizontal table, adjustable vertically, 
and centered at both ends with a Slocomb 
center drill. A small collar is clamped on 
to the centering drill to act as a stop for 
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correct depth, or rather to insure all the 
center holes being the same depth, which 
is an important item. 


BorING THE Rops 


The next operation is to bore the ends 
of the rods for the gudgeon or wrist pm, 
and for the crank-shaft brass bushes. 
This is performed on a capstan lathe, with 
the headstock and capstan slide raised on 
blocks to get the necessary swing, and the 
fixture shown in plan in Fig. 3, fixed on 
the large face plate 4. 

A gray-iron casting B is accurately 
planed on the bottom and carries solid 
brackets C and D at each end. These brack- 
ets are bored and tapped to receive the two 
pointed center screws / and J. E and F 


MI AC 


are two bosses, shown in Fig. 4, bored 
cut and threaded to receive the two 
screwed adjustable collars G and H, made 
of steel tubing 
holes drilled round the top for a peg 
spanner. K and L are two locating screwed 
guide pegs, X being the central pivot pin, 
which passes through the face plate, the 
nut at the back securing B to A. The hole 
in B for the pivot pin X is bored exactly 


Each of these has four 


midway between the two horizontal lines 
which indicate the centers of the two 
holes to be bored. M is a balance weight 
to give an even turning movement to the 
face plate 

The rods are placed between the cen- 
ters, as shown in Fig. 4. The steel ad- 
justing collars G and H are then screwed 
up against the ground faces of the rod, 
and thus fasten it securely in position. 
The locating pegs K and L are then tight- 
ened, and the rod end is bored, faced and 


radiused to size 


One end completed, the 
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locating pegs K and L are then screwed 
out and the fixture carrying the rod swung 
round, bringing the opposite end into line 
with the turret; K and L are then tight- 
ened up and the other end machined. It 
will be seen that by this method all the 
centers of the rods are absolutely alike, 
a very vital dimension, and giving trouble 
in assembling if not bored accurately. 
We had previously tried other methods, 
such as securing the rods directly on the 
fixture by means of clamps, but found 
that this method caused a slight “spring” 
in the rods, however careful the operators 
were. The result was that the holes were 
not parallel with each other, and conse- 
quently the rods had to be scrapped, a 
serious item. Since using the centers, how 


ia l 
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¢ in turn drives another pinion a, the same 
size as b, and solid with Y, which carries 
another drill and is pitched the exact dis- 
tance from Z to suit the two bolt holes in 
the connecting-rod. Two ball thrusts ¢e 
take the end pressure when drilling; f and 
g are lock nuts for securing the spindles 
Z and Y; m is a gray-iron ribbed 
bracket, bolted on to the front end of the 
slide O, as shown in Figs. 6 and 8. This 
bracket carries the two jig bushings n, 
which support the horizontal drills and 
seve marking the rods 

The rod is clamped in position by the 
two locating studs shown, and the stud T, 
which secures the rod U, is adjusted in 
the slide S. The drills are then started, 


the operator puts the feed on by pressure 

















HINE FOR BORING BOI HOLES FOR CONNECTING 


ever, we have eliminated that trouble, and 


the work comes out true to gage 


Borinc Boru Bott Hotes 

For boring the bolt holes we designed 
the fixture shown in Figs. 6, 7 and 8& N 
is a gray-iron bed, planed top and bottom, 
to receive the slide O at the lower level 
P and QO are two projecting bosses, planed 
on top for securing the rod, which is 
shown in position in Fig. 6. The two 
brackets R ‘support the slide S, which has 
a T-slot milled in for carrying the bolt T 
This secures the lever U, which is used 
for the hand feed and has a slot V milled 
cut. U operates through the square block 
shown in Fig. 8. This fits on a stud shown 
in the center and is screwed into a short 
The headstock W is offset to 
carry the main spindle and the driving 


boss in O 


Z is one drill spindle, on which 


pulley X 


a pinion b is cut. This gears with a re 


versing pinion c, carried on the stud d 
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RODS 
on the lever and drills both the %-inch 
bolt holes at the same time, effecting a 
considerable saving of time 

With these fixtures we have completed 
over 250 rods and find that they give us 
the quickest and most accurate method 
we have yet devised 

Makers of six-cylinder cars assert that 
there will be a shortage of that type of 
automobile, and that this condition will 
develop in an acute form before early 


spring deliveries are well under way 





According o the Railway News, a meet- 
ing was recently held in Pittsburg to dis- 
cuss the feasibility of establishing there a 
museum of railway relics of historic in 
terest It was pointed out that early 
engines possessed for young engineers 
considerable educational interest, and that 
there should be no difficulty in establish 


ing a really valuable collection 
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Shop and Engine-room Notes 


By C. W. CrawForb 


One of the hardest things to teach the 
boys in the shop is to use the heavy sledge 
instead of the light one to back out a tight 
key. The light blow upsets the key and 
makes it tighter, while the heavy one 
shoots it out at the first blow. 

Another difficult thing to pound into the 
boys’ heads is the fact that a key should 
be fitted tightest at the point. The heel 
is then upset in driving, insuring a tight 
fit at both ends 

Tallow well mixed with flake graphite 
is the best known lubricant for reamers, 
whether used by hand or power. On the 
ther hand, hard tool steel is drilled more 
easily without oil of any kind 

When tool steel is welded there is al 
ways a film of iron between the adjacent 
parts. This can be seen plainly by polish 
ing a cross-section of it. The film will 


not harden 


Lire or Hack SAws 
he duration of the life of a hack saw, 
or of a machine saw, depends on the speed 
The jerky 
motion usually given a hand saw ruins it 
in a few strokes. Like all other tools it 
should have a uniform cutting speed of so 


it which it is made to cut 


many feet per minute, say 12 feet, and 
the work done by one saw at this slow 
speed seems incredible when compared to 
that of the usual rip-tearing hand method 

It cannot be expected that all machinists 
will grind their tools alike, but occasion 
ally you find one who grinds his chisels 
hollow in the middle, that is, concave 
across the edge; and sometimes when you 
take an idle lathe to do a job, when the 
man is off for a day, you find not a single 
tool you can work with. This condition 
is found among men whose shop educa 
tian has been neglected; from shops 
where the apprentice system is claimed to 
be a failure, where the apprentices, if any, 
have “just growed.” 


THe Otp DIAMonpD Po1n1 


The later forms of tool holders for 
lathe tools introduce a happy relief from 
that unconscionable old nuisance, the 
“diamond point.” But there are those yet 
who insist on using it when they can get 

surreptitiously. I refer to the forged 
tool whose point stands up in the air from 
the bottom of the bar, forged square but 
angular, and whose top face is diamond 
shape. That is the one; the worst tool 
that was ever invented, requiring twice as 
much grinding as any other shape, and 
then it cannot be made to take a decent 
cut Its extinction is a godsend to the 
1 


lathe fraternity—and shop owners as well 


CoL_Lapsep ExXuHaust Prpes 
Not all of the engineers of this gener 


ition have seen a ‘scape collapsed flat. In 
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the olden times ‘scape, or exhaust, pipes, 
were made of tin; on frosty mornings 
when the engine was started abruptly 
without warming up, the first rush of 
steam condensed instantly and the tin pipe 
went flat. This was before the time of 
gas pipes. In those times pumping en- 
gines—the steamboat Doctor, for instance 

gave much trouble by the concussion or 
pounding of water in the pipes where 
single-acting pumps were used. The mo- 
mentum of the water carried it forward 
during the return. stroke, leaving a 
vacuum behind it, and causing a severe 
thump at every stroke. This concussion 
was relieved by placing a Mississippi 
gage cock somewhere in the pipe near the 
pump, and in the under side of the pipe 
with the steam of the gage cock down- 
ward. This acted as a relief valve, the 
valve drawing inward at every stroke, and 
by admitting air entirely relieved the 


noise 


Asnout Atk CHAMBERS 

It frequently happens that the air cham- 
ber of a pump is too small, or it becomes 
waterlogged, causing a terrific pound in 
the pipes. This is easiest relieved by 
placing a small air cock in the suction 
pipe, admitting a small quantity of air 
sufficient to keep the air chamber con- 
stantly charged, for the water under pres- 
sure absorbs the air, and it must be sup- 
plied by some means. A sufficiently leaky 
suction pipe will do the trick, but it is 
likely to overdo it and spoil the whole job. 


Water HAMMER IN PIPES 


In the large hoisting engines used in 
coal mines the most destructive force the 
engineer has to contend with is that of 
“water hammer.” The main steam pipe is 
usually carried under the floor to the 
throttle valve and branch pipes, and being 
of considerable length, condensed water 
collects when standing idle for even a 
short time (unless the drain cock is kept 
constantly open). Upon starting the en- 
gine this water is started in motion, slam- 
ming back and forth with such terrific 
violence as to burst elbows and valves 

The safest relief from this affliction is 
to keep the drain cock open, even if it 
loes waste a little hot water, and the next 
best relief is a pop safety valve. A partial 
relief is sometimes provided by casting a 
pocket in the elbow and filling it with 
rubber, on the principle of putting a billet 
f wood in the rain-water barrel to pre- 
vent bursting by freezing 

Sometimes this condensed water is car- 
ried forward into the cylinder with the 
result of breaking something; when this 
occurs with the engine in full motion, the 
piston strikes the water at a point near 
the end of the stroke so quickly that it 
hasn't time to escape hack into the steam 
chest, when the crank and connecting-rod 
are close to the toggling point and the 
large heavy drum is in rapid motion. 


The strain is terrific, sometimes springing 
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the cylinder bolts and forcing jets of water 
in every direction through the ground 
joints and jamming the cylinder cocks. 

This is an illustration of the strongest 
known mechanical force, and curiously 
enough, while this may happen frequently 
within the breaking limit, the ground 
joints will still remain steam tight, owing 
to the elasticity of the bolts. But this 
practice generally ends sooner or later in 
a broken piston or cylinder head. 


PACKING RINGS 
Articles as largely used as packing 
rings would appear to need the best at- 
tention of engine builders, but the reverse 
seems to be the more common practice. A 
large proportion of builders appears to re- 
gard any old thing good enough for a 
packing ring. The style most in vogue is 
a plain ring cut diagonally and sprung 
into the groove, free to turn found, and 
to leak. Some cut them with a half lap, 
but they leak just the same, and the laps 
break off. Others rivet a lap piece under 
the ring. This makes a better job, and 
does not leak, but it is liable to break at 

the lap or at the rivet holes. 


Others again make the ring in three’ 


pieces, three rings, two outside and one 
inside, and the cuts placed apart to break 
joints. This is better still, but the face 
rings have to be so narrow that they also 
are liable to break. Some use two rings 
or more, and others only one. When the 
piston wears down, it offers an easy out- 
let for a lot of steam each stroke. When 
it happens that the cut gets turned around 
to the bottom, the head covers the joint, 
and it is steam tight for the time being 
This introduces the only good feature 
about any of these rings, that the cut 
ought to be kept at the bottom and held 
there by a strong pin in a hole filed in the 
ends of the ring. In this case the cut 
ought to be square across to prevent 
breakage of the corners, and there ought 
to be two grooves and two rings and each 
cut a little to one side of the middle. This 
makes the best job of all the cheap rings. 


History Tuat Isn't So 

There is very little fault to be found 
with the old-fashioned spring packing, or 
the “Dunbar,” if properly made, except 
that it is hardly ever looked at until the 
engine refuses to move; or, as it some 
times happens, it is overlooked too much 
and to, its disadvantage. All round, the 
cheap rings are the safest, for they can- 
not easily be tampered with. A single 
ring with the cut at the bottom is abso 
lutely steam tight. 

I have found in a voluminous history 
recently published, called the “Making of 
Ymerica,” the statement that the drop 
cut-off and the Corliss engine were in 
vented by “Joe” Corliss (!) whom engi 
neers have heretofore known by the more 
dignified title of “Corliss.” Just imagine 
Jim Watt! or Dick Trevithick! or Jack 


Hornblower! But such is history 
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Improving a Milling Jig 


By Georce G. LITTLE 


The sketches inclosed show how a 
fective jig was made to stand up 


} 


the work and give less trouble in 
the work out 


The work 


ings, being a side fraime for 


consists of gray-iron cast- 
a light com- 
plicated machine of interchangeable parts 
The web of the frame is of I section, and 
there are between 25 and 30 bosses which 
extend on each side beyond the web, as at 
B, Figs. 1 and*2 

machined to 
nt being 


& Whit- 
machine \ 


These bosses are milled or 
thick, an 
off each 


two spindle 


¥6-inch 
taken 


ney 


equal amou 


side on a Pratt 


profiling 


roughing cut is taken of about 0.030 inch 
“If $ i! iit 0.002 1 + 1, with 


ind a finishins 


JQ 


high-speed end mills 
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$ k — 
> — 

; G 


le- 
under 


vettino 
getting 


AMERICAN MACHINIST 


ing the pin at the point of rest when it 


becomes station 
This 
thing was new and the 


ind the end of / 


iry against the boss at B. 


seemed to be true while every 
bottom of the hole 


were smooth and 


clean But just as soon as the end of 
the screw began to wear and get dry and 
cut, the trouble began 


Sometimes a pin would let down, and 


when the boss was finished it would be 
or 0.004 inch full; o1 


would be forced up, spr 


© 003 perhaps the pin 
inging the work 
Ip 0.003 or 0.004 1n thus causing more 
stock to be cut 


The raising or 


ff than should be 


ywering of the pin when 


the screw was tightened was caused by 


the point of the screw becoming dry 


cutting, making the surfaces rough and 
‘neven and binding more on one side thar 
m the other 
How Ir Works Ot 
If it was more on the up sid wl 








Ce) aa 


FIG. 3 
Section at X X 


When the frame is placed in the first 


jig it is held by three stationary clamps 
and also three floating clamps, which 
after being adjusted to the work, 


cked to the jig 


, 
shown 


These clamps are 


After th lamps are al fastened, th 
t-screws /: are loosened, allowing th 
spring pins .4 to come up against the un 
der side of the work B, Fig. 1; then the 


are tightened again 


crews / 


It will readily be seen that by tig 
¢ the screw &E, Fig. 1, the ) 1 
lock ¢ 1 the chamber D, wil forced 


between the block C and the side of the 
hole in the jig F. 
[He THeory oF [1 
[he supposition is that the block C 
being a nice fit on the end of the screw 
also fitting closely between the flat 


1e pin A and the side of the hok 


tem ‘ 7) 
) rT i ) 


FIG. 5 
Block C for Pin H. 
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tightening wii ) K ( wou 
mov pwatl 1 0.0005 » 0.005 inch causing 
ie pin 4A to move up with When the 
sure ehness was t dow! 
side, the reverse would be the case, caus 

x the work t ft full l vel 
his gay ! ! le that | 


LUS¢ f th t { | 1 the nethod of 
imping the pins inged so to elin 
iate the up 1 down movement as m 
sp ssibl { pins were settled 
gainst tl vork lo this was né 
essar) t | $ I lamping 
e pins \ 1 tu ng or twisting 
em t 
\s tl gy WwW pensive? piece oO! 
k would 1 | » make too mu 
f hange. I w 1 to have the % 
pins 1 taker ut nd y4-11 ] p 
de s sl] W | ig. O uit the si 


the bosses in which the pins are held 
uuld not admit of large hol eing 
) l i 1 i i 10 go] ro | 
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h » stand the pres yf pin H 
whe the nu K was tightened The 
method shown at Fig. 6 is one which 
Brown & Sharpe us their automatics 
for holding drills and reamers in the tur 
rets 
As a preliminary trial the blocks C were 
made with the bottom of the hole convex, 
is shown at Fig. 4 | nt of the 
screw at J is flat and hardened, as are 
the )] ks ( 
l hese ks d \ ) pur- 
pose, a ‘ vexed f the holes 
used th points r ft screws to split 
ind sp l | ew \ if ordinary 
set-screw k, carbonized lig. 3 gives 
S f the p ! and ck C 
HE FINAL CHANG! 
I hig. 5 ar \ vo rw the 
KS p cha ige, 
l w being factorily 
ed | how 16-inch 
pp 1 | ior the s A s been 
iterb l d pped 1 »/16-inch 
threaded sleeve which has a cap A at the 
nd 1] sleeve J is 34 inch in di 


neter and is drilled and reamed to fit 


5/16 p 
p is ag \ hich the 
) | \W 5 wset l » pre 
pi \ g whik i forced 

gainst t lock ( 
\ft es ks, pins ind 
) l I I i \ lays I 
f 1 litthke weaknesses het nd there 
[he pins were hardened on the ends for 
b ind soon began showing 


he effect of the pressure of the caps by 
swelling in the center and sticking in the 
le ising pins 4 to stay locked. Then 
shoul- 
l rr two of tl ps had the 
he sleeves were | t iid-rolled 
( made 
rdened, then drawn to 
used 
quite 
tight 
jarring 


\ wrench t nel long 


I] gh tl ters | 15-degree 


wnward 


f ] s wl yme in con 
‘ tons F ) S ts nsure 
n he pins to support 
This ws that we mot depend on 
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The Passing of a Noted Engineer 


lo but few laymen and to no other en- 
gineer has been accorded the privilege of 
ving through such an extended period 
1 mechanical evolution as Charles Has- 
well witnessed during his nearly one hun- 
Ired years of life which drew to a close 
on May the 12th 

Born in 1809 and early developing an 
active interest in marine-engineering mat- 
ters he was destined to be an observer of 
nearly every stage of progress so far made 
in this country in ship construction and 
to formulate and take a leading part in 
many of the important steps which led 
from the early steamboats plying the 
rivers and harbor of New York to the 


an leviathans. As a boy 


s 


he saw the “Clermont” which, launched by 
Robert Fulton in 1807, was in practical 
transportation service mn the Hudson 
river for several years; and nearly a cen 
iry later, still energetic and in unim- 
paired health, he witnessed the launching 
of the “Hendrick Hudson,” the finest ves- 
sel yet placed in the passenger service be 
tween New York and Albany 

His was the opportunity of watching 
the evolution from the diminutive craft 
driven by engines and paddle wheels of 
crude construction and operated under 
steam pressure of a few pounds per 
square inch, to the much larger and better 
proportioned designs of hulls, with grad- 
ually improved machinery involving the 
emplovment of higher and constantly in- 
creasing steam pressures, and leading 
eventually to the modern marvelous ex- 
iumples of ship architecture in which are 
incorporated mechanical equipment and 
features of power and speed undreamed of 
by the originators of the “Clermont” and 
His period of 


~te1rat 1 _] Not “1 4 ] Inter :; 
ICTIVITY iS nava engineer and iate as 


other vessels of her day 


‘ivil and consulting engineer in New 
York, extended over the reach of years 
linking the slowly propelled steamers of 
three-quarters of a century ago with the 
reciprocating and turbine grayhounds of 
today. Joining the “Fulton,” one of the 
United States navy’s earliest steam ves- 


sels, in 1836, as chief engineer, thus be 


coming the first engineer-in-chief of our 
navy, he was destined to be an eye-wit- 
ness nearly seventy years later of the 


launching of the 16,000-ton battleship 


“Connecticut,” which at the time her keel 
was laid was designed to be the most for 


midable naval vessel vet projected by any 


government 
[he fifteen years in which he was engi- 
neer and engineer-in-chief of the navy, 


marked many forward steps in ship con- 
struction and marine-engine design, in 
which none played a more important part 


than did Charles Haswell. The difficul- 


ties and obstacles he met with in his work 
+f 


of advancing the science of naval engi- 
neering in opposition to certain over-con- 
servative, i 


ignorant or bigoted officials 


iS 
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then in authority, serve as a peculiar com- 
mentary upon the Navy Depaftment as 
then constituted. 





Special Apprenticeship 


We hope that no reader of the AMErI- 
\N MacHINIsT will fail to take note of 
the plan proposed by the committee on 
ipprenticeship of the National Associa- 
tion of Machine Tool Builders, which is 
published elsewhere in this issue as part 
of the report of the convention at Fort- 
ress Monroe, Va. 

For years the changing conditions in 
the machinery-manufacturing industry as 
specialization 


regards the _ increasing 


which runs through the entire industry, 
from the product of individual shops to 
that of individual workmen, has been dis- 


but until re- 


‘ussed almost without limit, 
cently the entire subject of apprenticeship 
has been discussed as though the condi- 


) 
tions of the shops were the same as those 


1 
] 

forty years ago. It has been assumed 
is a matter of course that an apprentice- 
ship course should be made to cover the 
entire trade of a machinist in order to 
produce all-around workmen, the fact that 
the percentage of such workmen em- 
ploved in the manufacturing shop grows 
less and less every year heing entirely 
ignored This committee, or, to speak 
more accurately, the Bullard Machine 
Tool Company, from whose practice the 
} 


idea comes, appears to have been the first 
pp 


tc recognize the changed conditions, and 
to recognize that if the great majority of 
workmen are to be specialists, the appren- 
ticeship course or courses should recog- 
nize that fact, and train men for the work 
which they are to do 

We have no doubt that a chorus of ob- 
jections will go up, based on the idea that 
even though a workman is to become a 
specialist, he. will be a better specialist for 
having had an all-around training. This, 

f course, is undeniable, but it is equally 
undeniable that he would be a_ better 
workman for training in many other lines 
which he has never had, and, just as good 
results have been obtained by ignoring 
these other lines, so we believe good re- 
sults may be obtained by ignoring the 
general shop training 

“It is a condition, not a theory that 
confronts us,” and it seems to us plain 
that the plan proposed meets the condi- 


ions which must be met 


Among these 
conditions perhaps the most serious is the 
iifficulty of attracting boys to the shops by 
the rate of wages which can be offered 
for a general apprenticeship course. If an 
ipprentice is to receive training in all de- 
partments of tue trade every transfer 
from one department to another leads, for 
the time being, to a loss of his efficiency 
so far as output is concerned, whereas in 
special apprenticeship course his prog- 
ess is continuous and his efficiency con- 


stantly increases. He thus attains a good 
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rate of efficiency in, 


brief time, and the great difficulty of the 


small output of apprentices is met at 
once. Along with this goes the possibil- 
ty of a marked increase in the rate of 
wages offered, and the Bullard Machine 
Tool Company has found it practicable 
to offer rates which are attractive bec 


they enable the apprentice to be self 





taining practically from the start 
At the same time, the plan proposed 
1 


Will, we believe 3 be found to largely over 


come the question of expense in instruct 


ing apprentices Any instructions whicl 
may be given to a. general apprentice in 


connection with any one line of work 
leads to but little immediate result, be 
cause, if he is to be transferred to an 
other line as s§UM as he obtains proficien- 
cy in one line, the efficiency already 
gained is largely lost, and the tendency is 


to slight such instruction. Under the spe- 


cial-apprenticeship plan, on the ther 
hand, deliberate instruction will be re 
flected in immediately increased eff- 
ciency and such instruction will be given 
because it will be found immediately 
profitable to give it 

The entire plan seems to us so eminent 
ly practicable as to lead to wonder that 
its recognition has been delayed so long 
We expect to see its application grow, and 


grow rapidly, and to se 


it produce results 


of large importance 





Charles Haynes Haswell 


Charles Haynes Haswell, the oldest civil 
engineer of note in the world and one of 
the most distinguished marine engineering 
experts, died at his home in New York 
City, May 12, in his ninety-eighth year, 
his death being due to a shock attending 
a dislocation of the shoulder, which he 


had sustained the day before in slipping 


loor of his house n 


and falling on the f 
West Seventy-eighth street Up to tl 
time of his accident he was in goo 


health and, although so nearly 100 years 


of age, he was regularly at | 


lis work in 
charge of important construction opera 
tions for New York City 

Mr. ‘Haswell was born of English pa 
rents in this city, May 22, 1809. At the 
age of 19 he finished his schooling, which 


had been along classical lines, and, having 





inclinations toward a technical career, he 
secured employment in the engine works 
of the pion I 
Allaire While with this firm he was 
selected by the United States Navy Con 


missioners to take charge of the building 


establishment of James 


of a steam war vessel for the Gover 
ment and in 1836 joined the United States 
Navy as chief engineer, receiving his 
commission as engineer-in-chief in 1845 
Some years prior to this date he conceived 
the idea of building a steam launch and 
in 1837 constructed the “Sweetheart,” 


rst private steam yacht 


which was the f 
launched. He held the rank of engineer 


Somparatively, a very 
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in-chief of the navy until 1851, and durmg 
that period designed the machinery for 
ten war vessels and introduced numerous 
mechanical improvements for increasing 
the early steam navy’s efficiency 

His agegeressivenes is 1 pra tical €1 


gineer and his ideas due to his mecham 


cal training involved hin frequent 
troversies with the naval authorities 


When the old “Missouri” some fifty years 


izo was about to start for the Mediter- 


ix 
inean, a proposit vas submitted t] 
Secretary of the Navy that the fun 

then in use be replaced by two ho nta 
pipes leading into the wheel house, th 
idea of the inventor of the scheme being 
that the smoke from the fires would be 
-oncealed from the enemy by being drawn 


from the furnaces by the suction of th 


paddle wheels. The proposition was in 
dorsed by the secretary; and Mr. Haswell, 


as an Im- 


who fought against the proj« 














CHARLES HAYNES HASWELI 


prac ticable id was suspended tf l 
service Ch ngement was given 
al, which was witnessed by many prom 
nent government officials, and upon its 
proving a complete failure, Mr. Haswe 
was notified tl would apologi 
for his acti ew Id be reinstated and 
uld proceed w ship. This h 
fused to d l 1 result was detached 
from the set He was, however, short] 
ifter reins la iter was appointed 
lesign and sup id the building of 
the machinery for several revenue cut 
s In 1843 he wa lered to Wasl 
ngton to discharge the duties devolving 
upon the engineer-in-chief, and in 1845 he 


was promoted to that position, which he 


held until 1851, when President Fillmor« 


uppointed a civilian supersede him 
pt ted a lian per ' 


ater, however, restoring tf him his rank 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE LATEST INFORMATION 


Motor-driven Boiler-shell Drill [The machine is entirely self-contained, 


all adjustments being effected by means 

of crank handles and hand-wheels, no 

We illustrate herewith a new boiler wrenches whatever being required, and 
shel! drill, which ; motor-driven 
throughout and has been designed for the 


the operator has all the adjustments of 
the drill-head at his command from either 
side of said drill-head without moving 
from his position. 





special purpose of taking advantage of 
high speed steel 


As will be noted, there are two end 
housings, on the front face of which, car 
ried by brackets, are two 5-inch bars on 
which are mounted two. independent 


motor-driven drill-heads balanced by the 


two inter-weights; the bars have a 
vertical range of 6 feet and are raised 
1 


and lowered by means of screws actuate: 


by a motor on the top rail of the machine, 
this motor being handled by a reversible 
regula the iside of the housing 
which d ippeatr th 

\ pecially noteworthy feature rf 
this machine is the central position of the 
spindle, not only between the bearings of 
the drill-head on the bars, but also be 
tween the bars, so that the pressure of the 


drill against the work has no tendency to 


» torsional or sidewise strains in the 


set u] 

drill-head or bearings, causing excessive 
friction of the drill in the hole, rapid de 
hl 


terioration of the drill and undue con 














sumption of power, owing to the spindle 


being thrown out of alinement 


























I I MOTOR-DRIVEN BOILER-SHELI RILI 


FIG 2. ONE OF 


THE DRILL HEADS 


In the lowest position of the carriage, 
the centers of spindles are 21 inches from 
the floor, and in its highest position, 7 
feet 6 inches. The distance between the 
housings is 14 feet and the distance be- 
tween spindle centers when the drill- 
heads are in their outermost position is 
12 feet. 

The length of the standard machine 
over all is 17 feet 8 inches, the hight 11 
feet 6 inches, and the total weight 12,000 
pounds. 

Fig. 2 shows one of the drill-heads with 
its individual motor and illustrates the 
method of mounting the gear frame on 
trunnions. As this cut shows, each drill 
head has a vertical adjustment in itself of 
6 inches, operated by a crank handle at 
the bottom, and is moved along the bars 
by means of a pinion and rack on the un 
der side of the lower bar 

The motors shown on these drill-heads 
are Northern 2 horse-power variable- 
speed motors, the regulating box and 
switch being mounted on the opposite side 
of the motor. There are no bevel gears 
used in the transmission from the motor 
shaft to the spindle, making a very dura- 
te and efficient gear reduction. The 
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spindle speeds range from 8o to 160 revo- 


lutions per te, and the whole mech 
anism of the drill-head is especially de- 
signed and built for the purpose of using 
high-speed steel drills if desired. 

The spindle has a traverse of 18 inches 


and a perpendicular range through an are 
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Motor-driven Hack Saw 


Che power hack saw has become such a 

eful I i spensable tool that its 
place is ass standard machine 
for years to con 




















MOTOR-DRIVEN 


» permit drilling rivet holes 


of 15 degrees t 
radially to the center of the boiler, which 
is set on rollers in front of the machine. 
The last movement is controlled by the 
hand-wheel which appears immediately 
beneath the gear reduction. The large 
cut shows one drill-head with the spindle 


in a horizontal position, and the other 


with it inclined upward 

The feeding mechanism consists of a 
feed shaft. crank head, rocker-pawl plate, 
pawl, ratchet wheel, feed nut and feed 
the thrust of the latter being di 
rectly upon the back end of the spindle 
The connecting rod between the crank 
and rocker plate is fitted with a spring 
which can be set for any pressure of feed, 


screw, 


so that it is impossible for this pressure to 
be exceeded, as the spring is compressed 
when the limit is reached, and the feed 
ceases to operate until the pressure is re- 
duced, thus making an automatic reliet. 
Change of feed is effected by shifting the 
thumb-latch around the crank head, and a 
range of feeds from 0.005 inch per revo- 
lution of spindle to 1/16 inch can be ob- 
tained. This range of feeds covers the 
entire requirements of drilling in boiler 
work. 

The machine is built by the Thos. H. 
Dallett Co., Philadelphia, Penn. 


HACK SAW 


753 
y position r moved to any point where 
rent Pe] aVa lable 
his machine has the adjustable frame 


by which saws of various lengths can be 


l I It is designated as No 3» 


ised if desired 
motor driven. The pinions are of fiber, 
uushed with metal It is made by the 
Robertson Manufacturing Company, Buf- 
falo, N. Y., who make eight sizes, the 


smallest cutting bats 4x4 inches, and the 


gest having a capacity of 12x17 inches. 


Revolving Oilstone Grinder 


his tool is designed principally for 
use in pattern and other woodworking 
shops where it is necessary to ha tools 
with a keen eda 

In appearance it resembles an emery 
grinder, but has oilstone wheels mounted 
instead. In the new design shown, there 
is a provision at the back for a small 
round-face emery wheel f grinding 


gouges when necessary 

[he wheel arbor is driven by spiral 
gearing, permitting the tight and loose 
pulleys to be put at the back of the 
grinder and keeping the driving belt out 
of the way 

[hese machines are used in two ways 
either running‘in a bath of kerosene, 
| glazing 


which keeps the surface free fro 
and prevents heating; or without the bath, 
at about twice the speed. In this case the 
wheels are saturated with kerosene, which 


sinks in very readily, but is brought to the 

















REVOLVING OILSTONE 


[he latest type of this tool is entirely 
self-contained, having an electric motor 
mounted under the bed, as shown. This 
motor is one-quarter horse-power, is 
wound for either direct or alternating cur- 
rent and enables the machine to be set in 


GRINDING MACHINE 


surface by centrifugal force when the 
wheels are revolved After being once 
saturated they only need a few drops of 
oil occasionally to keep then in good con- 
dition. Equally good results are said to 


be obtained in either case, and the latter 





method has the advantage of being 
raster 


The lids act as oil trays and catch any 
oi! that runs down the tool, returning it 
to the case when the lids are closed. 
They also keep the dust away from the 
wheels when not in use 

Tools oilstoned on these wheels are all 
ready for use, and much time can be 
saved over oil-stoning by hand. They are 
made by the Mummert, Wolf & Dixon 


Company, Hanover, Pennsylvania 
] ; 5 





A Portable Crank-pin Turning 
Machine 

Inasmuch as the outside end of a loco 

motive crank pin, from which pr®jects 

the gudgeon screw, never becomes altered 

in shape from wear, it follows that if a 

machine of a suitable character be at 


tached to the screw, and facing truly 
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sleeve is accomplished through mechan 
ism contained in a hand wheel, which 
feeding is either automatic, or by hand, 
according as ‘the gearing is engaged or 
disengaged. It is not necessary to stop 
the motor to throw the feed in or out 
Provision has been made for any lost mo- 
tion from ordinary wear and tear of the 
barrel and sleeve, by adjustable rings. 
which are screwed against taper split 
bushings on each end 

The machine consists of four parts, no 
one of which is too heavy to be handled by 
even a boy. This crank-pin turner can be 
adjusted to any pin having a threaded end 
by simply making a face plate to suit the 
pin, and threading it to fit the extension. 

[he largest locomotive crank pin can 
be re-turned to shape in three hours. A 
great saving of time is thus affected, as 
compared with the practice generally in 


vogue of removing and turning or of fil 





\ PORTABLE CRANK-PIN TURNING MACHINE 


against the end just referred to, the sur 
face of the crank pin, which through use 
has become altered in form, can easily be 
restored to its original shape and quarter 

The accompanying photograph shows 
such a machine attached to the pin and 
ready for operation Che manner in 
which this machine performs the work ts 
as follows: 

\fter screwing the machine 4 firmly to 
the end of the crank pin by means of the 
two handles, the latter are removed and 
the sliding sleeve B is placed on the bar 
rel \ttached to this sleeve are four 
lugs, containing the necessary tools for 
roughing, finishing, and filleting the crank 
pin. The tools are of 5g-inch round high 
speed steel Che gear wheel and casing ss 
are then slipped over the two feather 
keys, when by means of an air motor th 
sleeve is caused to revolve around th 
crank pin 


Jhe forward or feeding motion of th 


It can be used in any round 


ing the pin 
house without removing the wheels from 
the engine, and is successfully operated 
with 70 pounds air pressure through an 
air motor 

\s a result of several years’ observa 
tion, it has been ascertained that pro 
viding the main pins are maintained in a 
“true” condition, those in the front and 
back wheels require little or no attention 
[The number of rod breakages will ma 
terially be lessened, and the brasses will 
give a far greater mileage. Several of 
these machines are in use by the Grand 
Trunk Railway Company, having dis 
placed various other makes 





Spacing Attachment for Auto- 
matic Center Punch 


Che illustration shows an attachment the 
Brown & Sharpe Manufacturing Com 
pany, of Providence, R. L., has recently 
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designed for use in connection with their 
automatic center punch, the arrangement 
being useful for spacing and laying out 
work to be machined or drilled. When 
adjusted, the attachment is screwed on to 
the center punch in place of the remov- 


——— 








SPACING ATTACHMENT FOR AUTOMATIC CEN- 
TER PUNCH 


able point. Fine adjustment of the locat- 
ing point is obtained by means of the 
screw at the end of the beam and quick 
adjustment by pulling out the knob atthe 
top of the post. The point is held by a 
nurled check nut and can be. adjusted to 


the desired length. 


Steel Rules with Holder 





Che rules and holder shown herewith 
re convenient where the ordinary rule 


> 

















STEEL RULES WITH HOLDER 


cannot be used, as in measuring a recess 
or keyway, as well as in tool and die work. 
he holder takes any of the five sizes of 
rules. The barrel is nurled for a finger 
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grip. The rules are held in a split chuck, 
adjusted by a nurled nut at the top of the 
barrel, and can be set at various angles, 
according to the work. The rules are of 
tempered steel, graduated 32ds on one 
side and 64ths on the other, or 5o0ths on 
one side and 1ooths on the other. The 
Brown & Sharpe Manufacturing Com- 
pany, Providence, R. I., is the maker 





Personal 





Henry Weller, formerly of Batavia, 
Rochester and New York, is requested to 
send his address to the editor. 

G. P. Blackiston has resigned from the 
Crucible Steel Company of America to 
take a more active interest as president 
and general manager of the Pittsburgh 
Automatic Vise and Tool Company, of 
Pittsburg, Penn. This company is the 
manufacturer of the well known “Pitts- 
burg” double- and single-swivel vise, and 
its growth of business has been quite ex- 
tensive, not only in the domestic trade, 
but throughout the large markets of the 
world. 





Che Japanese government has issued a 
proclamation extending the guild system, 
and giving industrial companies the right 
to borrow freely of state funds at low 
rates of interest This action is construed 
as a step toward federal control and own- 
ership of the industries so generously 
fostered. That monopoly by the govern- 
ment of various manufacturing enter- 
prises is the aim of Japan is evident, in 
view of recent developments in that coun- 
try. Salt, tobacco and camphor have 
already passed into government control, 
and railroads are on the way thither. 
The proclamation just issued will be sure 
to strengthen Japanese nationalistic com- 
petition against American and European 
trade, and to confirm the protective sub- 
sidizing policy. The number of Japanese 
guilds, which Minister of Agriculture and 
Commerce Matsuoka is seeking to in- 
crease, has risen in the past six years 
from 30 to 700 





Business Items 





The Lunkenheimer Company, Cincinnati 
Ohio, has established its eastern office and 
warehouse at 66-68 Fulton street, New York, 
Alfred J. Kupp managing this division of the 
company’s business. 

The Cambria Steel Company, Johnstown, 
Penn.. would like to receive the latest cat- 
alogs from manufacturers of machinery and 
supplies for general steel works equipment. 
All catalogs should be addressed, care chief 
engineer. 

F. H. Brown Machinery Company has 
opened an office in the Park building, Pitts- 
burg, Penn., where they will represent a 
number of machine tool manufacturers, mak- 
ing a specialty of buying and selling second- 
hand machinery. Among other products a 
complete line of Bradford lathes is announced. 


The Crocker-Wheeler Company, Ampere, 
N. J., has recently opened an office in Bir 
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mingham, Ala., in order to handle the rapidly 
increasing business in that section. They 
have just received an order from the 
Tennessee Coal and Iron Company, for the 
complete electric motor equipment of its new 
steel rail mill at Birmingham. 

The Abner Doble Company, engineers, of 
San Francisco, has appointed Mitul & Com- 
pany, to act as its sole agents in Japan 
and its territories, Korea, China and Man- 
churia, for the sale of Doble Tangential 
water wheels and hydraulic apparatus. Mit- 
sui & Company is a large and progressive en- 
gineering house in the Far East with thirty 
tive branch offices. 





Trade Catalogs 





Lanston Monotype Machine Co., Philadel- 
phia, Pa. Catalog containing detail plates of 
the Monotype casting machine. 

Wagner Electric Co., St. Louis, Mo. Bul- 
letin No. 76, illustrating and describing sin- 
gle-phase variable speed ventilating outtits. 

Challenge Machine Co., Philadelphia, Pa. 
Booklet No. 20, describing grinding machin- 
ery Illustrated, 20 pages, 3%4x6 inches, 
paper. 

The Barrett Electric Mfg. Co., Cincinnati, 
0. Bulletin No. 5, describing Type E mo- 
tors and generators. Illustrated, 19 pages, 
7 ‘2x10 inches 

Ferracute Machine Co., Bridgeton, N. J 
Temporary Catalog No. 15, describing foot 
and power presses. Illustrated, 38 pages, 444 
x6 inches, paper 

Rockville Machine Co Rockville, Conn. 
Catalog of Hercules iron cutter and shear, 
Hercules metal punch. Illustrated, 11 pages, 
3144x6 inches, paper. 

Fishkill Landing Machine Co., Fishk'll-on 
the-Hudson, N. Y. Catalog describing Fish- 
kill Corliss engine. Illustrated, 40 pages, 
6%x10 inches, paper. 

Minneapolis Steel & Machinery Cvo., Min- 
neapolis, Minn. Brochure No. 101, describ- 
ing Twin City Corliss engine. Illustrated, 
32 pages, 6x9 inches, paper. 

Foote Bros. Gear and Machine Co., 24-30 
South Clinton street, Chicago, Ill. Catalog 
of gears and special machinery. Illustrated, 
110 pages, 4144x614 inches, paper. 

Ph. Bonvillain & E. Ronceray, Paris, and 
1315 Race street, Philadelphia, Pa. Catalog 
(in English) describing universal system of 
machine molding. Illustrated, 96 pages, 6x9 
inches, paper. 

The Rotary File & Machine Co., 589 Kent 
avenue, Brooklyn, N. Y. Booklet telling 
something about band-saw machines, sharp- 
eners, setters, blades, guides and brazers. I! 
lustrated, 314x6 inches. 





Manufacturers 


The Lonsdale (Tenn.) Foundry Companys 
is enlarging its plant. 

The Lobdell Car Wheel Company, Wilming- 
ton, Del., will erect an addition 

The Waterloo (lowa) Gasoline Engine 
Company is erecting a new foundry. 

The Ingersoll Milling Machine Company, 
Rockford, Ill, will enlarge its plant 

The Cedar Falis (lowa) Scale and Manu- 
facturing Company will erect a factory. 

The Henry Taylor Lumber Company, Dan 
ville, Ill., will erect a large planing mill. 

The Cincinnati (Ohio) Shaper Company 
will build a one-story addition to its plant. 

The Ashley-Price Lumber Company, Doug- 
las, Ga., will rebuild sawmill recently burned. 

The Jasper (Ala.) Machine and Engine 
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Company, a new concern, is erecting machine 
shops 

rhe Wilson Stove and Manufacturing Com- 
pany, Anniston, Ala., will install new ma- 
chinery 

Gade Brothers Manufacturing Company, 
Cedar Rapids, lowa, may erect a foundry 
building. 


The Lieber Cypress Company, Arkansas 
City, Ark., will soon erect a new saw and 
shingle mill. 


The Maryland Electric Railways Company, 
Baltimore, Md., will erect a new power house 
to cost $12,000. 


The Houston (Texas) Gas Company will 
make improvements which will represent an 
outlay of $250,000. 


The Brookford Cotton Mills, Brookford, 
N. C., will replace some of its old equipment 
with new machinery. 


The Dixon Car Wheel Company, Houston, 
Texas, is erecting a group of new buildings 
for foundry purposes 


The plant of the Monarch Motor Car Com 
pany at Franklin Park, Ill, recently burned, 
will be rebuilt at once 


The Citizens Railway and Light Company, 
Muscatine, lowa, will make extensive im- 
provements to its gas plant. 


The Suntlower (Ala.) Lumber Company, 
lately incorporated, will erect and equip 
building at a cest of $15,000, 


rhe Helena (Ark.) Woodenware Company, 
recently incorporated, will erect a plant to 
cost about $50,000 with equipment 


The iron foundry of the Kingsland-Kay- 
Cook Manufacturing Company, St. Louis, Mo., 
was destroyed by fire. Loss, $30,000 

W. J. Oliver & Co. Knoxville, Tenn, 
it is reported, will expend about $100,000 in 
the construction of another machine shop. 


Want Advertisements 


Rate 25 cents a line for each insertion. 
{bout siz words make a line. No advertise- 
ments abbreviated Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issuc Answers addressed to our 
care will be forwarded. Applicants may &pe- 
cify names to which their replies are not to 
be forfearded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice. No information given by us re- 
garding any advertiser using bow number. 
Original letters of recommendation or other 
papers of value should not be inclosed to un- 
known correspondents. Only bona fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso- 
ciation or individual charging a fee for 
“registration,” or a@ commission on wages of 
successful applicants for situations 





Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 

Caliper catalog free. E. G. Smith Co., 
Columbia, Da 

Will buy or pay royalty for good patented 
machine or tool Box 282, AMeR. MACH, 

We desire a few more machines or special- 
ties to manufacture. Address Box 423, Troy, 
N. ¥ 


Light fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J 

Contract machine work, tools and dies to 
order. Northwestern Machine Co., Detroit, 
Michigan 

Special machinery accurately built Screw 
machine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N. J. 

Table of plunger loads, compound and 
triple expansion direct acting pumps 25c 
F. F. Nickel, 150 Nassau St., New York 

Wanted Foreman mechanic to help me 
buy stock of a Pittsburg machine shop doing 
jobbing and light manufacturing business. 
Address B. F. Bain, Pittsburg, Pa. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. ¥ 
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Wanted A responsible concern to place 


on the market a material for case hardening 
which revolutionizes present methods. Ad- 
dress “Inventor,” AMERICAN MACHINIST. 


Arrange with us to do your manufactur- 
ing; we build special machinery, special tools, 
etc. Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis, Mo. 

If Henry Weller, formerly of Batavia, Roch- 
ester and New York, will send his address to 
John Henry Blake, care Thomas Cook & Son, 
Paris, France, he will learn something to his 
advantage. 

A large 
porters, having 
Great Britain, 
wanting 


machine-tool im- 

showrooms and offices in 
France, Italy and Japan, is 
agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST. 

Foundry corporation having large contract 
for automobile cylinders, pistons, ete., desires 


English firm of 


good 
Loot 


to connect with progressive machine shop 
equipped to do necessary machining; no as- 


sembling. New England, care AMer. MACH. 


New Process; U. S. A. patent for sale; 
important machine adopted by British and 
foreign governments, carrying out new pro- 


cess and selling at $500; the machine and its 
product have large and protitable sale among 
tool users. Box 941, AMERICAN MACHINIST. 


Draftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers. 146 West 
56th street. 

Advice; mechanical, practical and techni- 


cal; tell me your needs. I'll tell you the cost; 


lowest estimates given on fine tools, dies and 
presses for sheet metal goods production ; 
have you my books? Jos. V. Woodworth, 
M. E.. Arbuckle Building, Brooklyn, N. Y., 
i ee 
Situations Wanted 

Classification indicates present address of 

advertiser, nothing else. 


CONNECTICUT 
As assistant superintendent or assistant 
chief draftsman; twelve years’ technical and 


practical experience; reliable. Box 83, 
AMERICAN MACHINIST. 

By a thorough up-to-date mechanic, posi- 
tion as machine shop foreman or superin 


tendent ; good executive ability ; wide experi- 
ence in building machinery and tools; best 
of references. Address Box 992, AM. MACH. 


ILLINOIS 


Foundry and machine works superintend 
ent, broadly qualified; 35 years’ practical and 
technical experience; proved executive and 
business ability; seeks responsible position 
in small or medium sized city; ample refer- 
ences; salary an object. Address “Widower,” 
AMERICAN MACHINIST. ; 

MASSACHUSETTS 

Mechanical superintendent; age 36; now 
employed; experienced in interchangeable 
manufacture; practical; systematic; success- 
ful shop organizer and manager of men. Box 
5, AMERICAN MACHINIST. 


MICHIGAN 
Wanted—Position as machine tool and ma 
chinery salesman by a practical shop man, ex- 
pert machinist and toolmaker ; 32 years of age, 
considerable traveling experience; business 
getting salesmanship guaranteed; east of 
Buffalo; A-1 references as to ability, integ- 


rity, honesty, etc. Address “J. 1. J. P.,” care 
AMERICAN MACHINIST. 
NEW JERSEY 
Draftsman, mechanical, 27, wishes posi- 


tion; 5 years shop, 2 years drawing. Box 986, 
AMERICAN MACHINIST 
Draftsman and machine designer with long 
experience in shop and drafting room is open 
for engagement. Box 9, AMER. MACHINIST. 
Instructor in trade school work desires 


cbange; now employed in that capacity in 
one of the foremost institutions of its kind. 


tox 094, AMERICAN MACHIN ST. 

Mechanical draftsman, German, technical 
graduate, experienced in general engineering 
and construction work, ete., desires to 
change. Box 985, AMERICAN MACHINIST. 

Superintendent now employed = desires 
change; experienced in agricultural imple- 
ment manufacture; now holds position of 
large responsibility. Box 993, AMER. Macu 

Master mechanic or foreman open for en- 
sagement; excellent toolmaker and designer 
ot labor-saving devices; strong executive 
and good manager of help; Al references. 
Box 977, AMERICAN MACHINIST. 

Wanted—-Position as factory manager or 
superintendent by one thoroughly famillar 


with the design and manufacture of gas, gas- 
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olene 
ducers ; 
Address 


and producer gas engines and pro 
capable of producing the best results. 
“Reliable,” AMERICAN MACHINIST. 
NEW YORK 

Draftsman, familiar with automatic ma- 
chinery and various classes of work, wishes 
position. Box 6, AMERICAN MACHINIST. 

Superintendent; mechanical and technical 
training; 7 years’ executive experience, de- 
sires position with live interests. Box 958, 
AMERICAN MACHINIST. 

Superinteudent of well-known concern de- 
mechanic and executive ; 


sires change; good 
has made others and can make your plant 
pay. Box Y17, AMERICAN MACHINIST. 


Designing draftsman for tool machinery, 


dies, uxtures and jigs, desires position; 10 
years’ experience; best reference; West or 
Kast. OX YST, AMERICAN MACHINIST. 
l’ractical mechanic—technical and business 
training, with initiative and capacity, 17 


wants position as 
924, Am. M. 
automatic screw 
machine department using brown & Sharpe 
machines; 13 years’ experience; small town 
preferred. Box 10, AMERICAN MACHINIST. 
Experienced drop-forge man to design dies 


executive experience 
superintendent Box 
foreman for 


years 
factory 
Situation as 


and take charge of pliant; 2U years shop 
experience, 5S years in charge; Last pre- 
ferred; best of references. Box Y7¥, AM. M. 


l’osition as superintendent or general fore- 
man; experienced on jigs, lixtures, dies, gages, 


sheet metal and interchangeable work; at 
present employed; age 54; references given. 
Address Box JYU6, AMERICAN MACHINIS?®. 


Manager, thorough practical and general 
education, also commercial and 2 years” exec- 
utive experience as assistant Manager, wants 


position where making the business grow 
both economical in producing and greater 
number of sales are considered. Box 7, 


AMERICAN MACHINIS?., 
PENNSYLVANIA 
Machine shop foreman desires change; good 
reterence. Box 4, AMERICAN MACHINIST. 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else. 

CALIFORNIA 
Draftsman; first-class man with 
experience in general engineering and con- 
struction work; applicants must state age, 
qualifications, references and salary. Solar 
Ubservatory Ollice, basadena, Cal. 

Gisholt lathe operator; a well known Pa- 
cific coast firm desires communication with 
an operator of Gisholt lathes with a view ot 
permanentiy retaining him; married man 
preferred; highest wages paid. Address Box 
YS2, AMERICAN MACHINIST. 

CANADA 

A competent traveler in heating and venti- 
lating wanted; give references. Dominion 
Hieating and Ventilating Co., Hespeler, Ont. 
CONNECTICUT 
First-class all-round machinist 
The New 


Wanted 


Wanted — 
for new and general repair work. 
Machine Co., Danbury, Conn, 

Wanted — Machine designer familiar with 
rolling mill machinery; rapid and accurate; 


permanent position; state age, experience, 
reference and salary required. Box 964, 
AMERICAN MACHINIST. 
ILLINOIS 
Wanted—Experienced chief engineer for 


electric power plant of 25,000 kw. capacity, 
operating compound reciprocating engines, 
steam turbines and gas engines; a permanent 
and well paid position for competent, respon- 
sible man; give detail of experience, present 
position and salary. E-20 Room 1300, Trude 
Bidg., Chicago, Ill. 

Wanted—By an established firm, making 
high-grade automatic machinery, a designer 
experienced on automatic punch press and die 
work for small parts similar to watch work; 
position permanent; in replying, state age, 
nationality, married or single, and salary ex- 
pected; also experience and references; cor- 
respondence considered confidential and will 
be returned if desired. Box 3, AMER. MacH. 


INDIANA 
Wanted —Fifteen lathe men and assemblers ; 
new shop, good wages, steady employment. 
The Western Motor Company, Logansport, 
Ind. 
Wanted—A working foreman; must be a 


practical die maker and familiar with stamp- 
ing metal specialties; must have executive 
ability ; be sober and able to furnish the best 
of reference; state age, if married or single, 
and salary wanted. Address Bernardin Bot- 
tle Cap Co., Evansville, Ind. 
MASSACHUSETTS 
Wanted—One experienced screw machine 
hand, one general gear cutting man; skilled 
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good working 


inspector for machine parts; 
Boston Gear 


foreman on turret machines. 
Works, Norfolk Downs, Mass. 
Mechanical superintendent for a gear cut- 


ting machine shop doing contract work on 
small and large orders, employing about 75 


to 100 men: must be thoroughly capable me- 
chanic; must have originality, and several 
years’ experience in handling men; all ap- 
plications in writing, stating age, giving ref- 
erences as to ability and character; all com- 
munications confidential. Boston Gear Works, 
Norfolk Downs, Mass. 

Superintendent, by growing company build- 
ing high-grade grinding machinery and em- 
ploying about 100 hands; must be thoroughly 
up-to-date in methods; successful in handling 
men, and able to produce first-class work at 
reasonable cost; other things equal, prefer- 
ence will be given man with experience on 
first-class machine tools; write fully as to 
experience, age, salary expected and present 


position; confidential if desired. Box 2, 
AMERICAN MACHINIST. 
Wanted—A young man to assist superin- 


tendent as shop foreman in a shop employ- 
ing 150 men manufacturing small _ tools; 
must be familiar with manufacturing small 
tools and capable of handling men and get- 
ting out work; we have a desirable position 
for a competent man; references must be of 
the best; in answering give age, experience 
and about what salary would be expected; 
factory in Massachusetts; answers to this ad 
will be held strictly confidential Box 990, 
AMERICAN MACHINIST. 

MICHIGAN 
first-class position 
draftsman and engineer, who is 
familiar with duplex pump designing and 
shop practice. Box 991, AMER. MACHINIST. 

Wanted—By an established Michigan gas 
olene engine manufacturer, an experienced 
draftsman and designer to take full charge 
of drafting department; applicant must be 
up to date in factory details and a hustler, 
to such a permanent position is offered; 
state age, married or single, reference and 
salary expected; communications treated 
confidentially. Box 915, AMER. MACHINIST. 

Mechanical superintendent for machine 
shop doing contract work on small parts and 
employing two hundred men; must be a 
thoroughly capable mechanic and have had 
several years’ experience in handling the men ; 
must be able to design jigs and tools for 
rapid production of duplicate work and able 
to give references as to ability and charac- 
ter; all communications confidential. Box 
949, AMERICAN MACHINIST. 


We open for a 


mechanical 


have a 


MISSOURI 

Draftsman wanted Large lead mining 
company, 65 miles south of St. Louis, Mis- 
sourl, wants draftsman for mechanical draft- 
ing and for making surface and underground 
maps; must be first-class freehand letterer 
and neat workman; man with knowledge of 
plotting and calculating survey field notes 
preferred ; applicants please submit specimens 
of work and state salary wanted. ox 3867, 
AMERICAN MACHINIST. 


NEW JERSEY 


Wanted—First class mechanical draftsman 
on tools, jigs and shop fixtures, located 35 
minutes from New York City. Box 962, 


AMERICAN MACHINIST. 

Wanted at once, in New Jersey, near New 
York, competent mechanical draftsmen on 
electrical machinery; state salary and experi- 
ence. Box 980, AMERICAN MACHINIST. 


Wanted—tTool, die and instrument makers 


accustomed to accurate complicated work; 
steady work and good wages to thoroughly 
competent men; give references. Address 


Box 438, AMERICAN MACHINIST. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 


work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 
NEW YORK 


Several good planer hands on wood-working 
machinery castings. Box 969, AMER. MACH. 
Wanted—Good mechanical draftsman; man 
with experience on valves preferred; apply 
stating age, experience and salary expected to 
Box 999, AMERICAN MACHINIST. 
Wanted—Manager of a prosperous machine 
plant established in 1855,; man preferred who 
will take some financial interest in the busi- 
ness; exceptional opportunity for the right 
man; give experience. Address “Profitable 
Opportunity,” Box 981, AMER. MACHINIST. 
Wanted—Foreman for screw machine de- 
partment; Brown & Sharpe hand machines 
and automatic machines No. 2 and 00; must 
be thoroughly competent, up to date and fa- 
miliar with small accurate work; state wages 
and references. “Y. Z.,” Box 983, Am. M. 


Wanted—Draftsman experienced on instru- 
ment work and small automatic machinery; 











must be quick to conceive idea and capable of 
working it out mechanically; salary $25 per 
week; answer stating experience and refer- 
ences. “J. K.,"’ Box 984, AMER. MACHINIST 


NORTH CAROLINA 
Wanted—-First-class all-around machinist 
for job shop; must be sober and quick. Car- 
olina Machine Co., Fayetteville, N. C. 
OHIO 
Wanted—Good mechanic for erecting elec- 
tric cranes. Apply, giving experience, Case 
Mfg. Company, Columbus, Ohio. 
Wanted—In middle west, first-class ma- 


chinists on floor and vise machines; no labor 
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Wanted 
chine shop work, 
fine tempering. 
port, Pa. 

On account of 


Blacksmith, experienced on ma 
forging, case-hardening and 


Demorest Mfg. Co., Williams 


increase of plant, we want 
molders, lathe, planer and floor hands; good 
pay and steady work to good men. Address 
ol apply Ridgway Machine Company, Ridg 
way 


Wanted—Foreman, skilled machinist for 
small shop building machinery: man who 
will take interest, finest opportunity for good 


man. Address giving full 
Box 1405, Pittsburg. 
Wanted—Experienced mechanical and elec 


particulars, P. O. 
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first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing; shop experience great 
advantage; all letters acknowledged and held 
confidential. Box 019, AMERICAN MACHINIST 


FOREIGN 


First-class foreman wanted 
ment of works building power 
with American experience 
work to jigs, and be 
practice; state age, 
Rhedes & Sons Ltd., 


over depart- 
presses; one 
preferred; must 
well up in all latest ef 

wages, experience. J. 


Waketield, England. 
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A New Railway Car Dynamometer— 


The 100,000-pound Dynamometer Car of the Pennsylvania 
Railroad, Its Recording Mechanism and the Record It Produces 





BY A. H. 


The problem of determining and mak- 
ing a record of what the reciprocating 
engine, either stationary or locomotive, 
is capable of doing, has interested engin- 
eers for many years. 





be accomplished by the use of brakes or 
of a transmission dynamometer; but in 
the case of a locomotive the ‘situation be 
comes more complicated 

The most natural way to start is to 











EMER Y, 


; eR. 


same time measure the output of the loco- 
motive. It is, of course, necessary to fas- 
ten the drawbar to some stationary sup- 
port to take the pull and keep the axles 
of the drivers exactly, or very nearly, 
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FIG. I. RECORD MADE BY HEAVY FREIGHT LOCOMOTIVE I INCH IN HIGHT OF CURVE 


5 Seconds 
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FIG. 2 RECORD MADE IN STOPPING AND 


On the steam- or gas-engine indicator a 
record can easily and accurately be made 
of the changes taking place in the cylin- 
der; and the measuring of the output of 
a stationary engine is not difficult and can 


STARTING A EN-CAR PASSENGER TRAIN I 
DRAWBAR PULL 


make the locomotive into a stationary en- 
gine for the time being by supporting its 
drivers on wheels with supported axles, 
and applying the brakes to these axles in 
such a manner that they absorb and at the 


5000 POUNDS DRAWBAR PULI 


wa em 


- 
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~ 
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| wT an 4 a 
, a 
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H IN HIGHT OF CURVE—5000 POUNDS 
over the supporting wheels Then, by 


measuring the indicator horse-power and 
the brake horse-power, and making the 
necessary corrections for friction of the 
bearings of the supporting axles, the 


; 
' 





the locomotive can be ob 
tained under any desired set of conditions. 
Che and is to 


measure the pull or push on the drawbar, 


efficiency of 


next step is obvious 
thus measuring the amount of force which 
the locomotive can exert on the train. 

Various testing plants have been built 
on this principle, either with or without 
the dynamometer for weighing the draw- 
bar pull. A description of several of these, 
by Prof. W. F. M. Goss, will be found in 
the reports of the Chicago meeting of the 
American Society of Mechanical Engin 
eers, in May and June, 1904. 

Che latest plant of the kind mentioned 
is the one built by the Pennsylvania Rail 
road Company, exhibited at the St. Louis 
and 
Altoona, 


apparatus 


now permanently in- 


The 
for weighing the 
William Sell- 
[his 


Exposition, 
stalled at 


mometer, or 


Penn dyna- 
drawbar load, was built by 
ers & Co., 


I lant has 


Inc., Philadelphia, Penn 


already been described in the 


FIG. 4. GENERAL VIEW 


December 15, 1904, issue of the AMERICAN 
MACHINIST 


With 


valuable 


a plant of this kind, interesting, 
and exhaustive tests can be made 
on the locomotive, but nothing can be de 
termined in regard to the load necessary 
various lengths and 


to haul trains of 
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weights over various grades or curves, of 
the difference in efficiency of a locomotive 
used as a 
tests it is 


alone or in tandem, or 


lor 


have an 


used 
“pusher.” this class of 


necessary to instrument which 
can weigh and make a record of the pull 


or push between the locomotive and train, 
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engineer 
The in- 


him and A. S. Vogt, mechanical 
of the Railroad 

strument was placed in a suitable car by 
the Pennsylvania Railroad engineers, who 
built the 
for driving the paper on which the record 


Pennsylvania 


also designed and mechanism 


was made and the instruments for record- 


























THE DYNAMOMETER CAR 








CAR FIG. 5 


nd it iS such an instrument that the 


writer wishes to describe 

In 1886, or thereabouts, the Pennsylva- 
nia Railroad ordered such a dynamometer 
of the Yale & Towne 
pany, of Stamford, Conn 


by Albert H 


Manufacturing Com 
It was designed 
calibrated by 


Emery and 





WORK ROOM 


FROM CENTER OF CAR 


ing the speed of the train, etc This 
dynamometer had a maximum capacity of 
28,000 pounds, and the recording pen had 


maximum movement of 7 inches above 


the base line. The value of 1 inch of 
movement was therefore 4000 pounds, and 
was constant under all conditions. Many 








—, > 
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tests were made with this car, and a 
great deal of valuable mformation ob- 
tained, but it gradually became inadequate 
to the demands upon it, as can readily be 
seen from one fact alone, that a modern, 
heavy freight locomotive can pull over 
40,000 pounds, or 50 per cent. more than 
the maximum capacity of the dynamom- 
eter. The need for a machine of larger 
Capacity increased as the number of large 
locomotives and heavy trains increased, 
and finally a contract was made by the 
Pennsylvania Railroad Company with Mr. 
Emery to design and build another dy- 
namometer, to have a maximum capacity 
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ing Company, while the car, instruments, 
etc., were designed in the office of the 
mechanical engineer of the Pennsylvania 
Railroad, A. S. Vogt, at Altoona, Penn., 


and built in the Juniata shops 


In order to interpret correctly and 
easily the meaning of the record made by 
the dynamometer, several other records 


are necessary or desirable 


The paper on which all of these records 
are made is 18 inches wide, is driven by 
gearing from one of the axles, and moves 
under the pens at a rate of 52.8 inches per 
mile travel of car. Near one edge of th« 


paper there is a pen to rule a zero or base 














759 
* 
cator cards are taken, and to note the 
boiler pressure and the position of the 
throttl ind reverse lever, by a suitable 


(7) Which is operated by an observer 
at one of the windows and used for locat- 


(8) An “extra” to be used in any way 


All the 1 rding pens are in a straight 
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of 100,000 pounds and a maximum move- 
ment of the recording pen of 10 inches; 
the motion to be in the same direction 
from the base line for either push or pull, 
and the apparatus to be adjustable so that 
the value of 1 inch of motion of the pen 
could be made to be either 1000, 2000, 
3000, 4000, 5000, 6000, 7000, S000 or 
10,000 pounds [he railroad engineers 
were to design and build the car, the 
paper-drive mechanism, and such other 
apparatus as they desired for additional 
records. This dynamometer was built 
and calibrated by Mr. Emery, most of the 
work being done at the Bridgeport works 
of the American and British Manufactur 


line, above which the pen of the dynamon 


eter makes its record Besides thes 
two, there are eight electrically operated 
pens, making the following records 

(1) Which shows whether the load is 


push or pull 


(2) Which records the integration of 
the area between the dynamometer record 
and the base lime, or a line parallel theret 

(3) Which makes a time record every 
one, two, or more seconds, as may be de 
sired 

(4) Which records the distance trav- 
eled by the car 

(5 and 6) Which are operated trom th 
engine and are ised to show when indi 


I I N \ I 
| \\ i very ivy 
Q Q iss condition pull 
va | r 52 led irs, each t 100 
000 Pp ipa t carrying out 
20 p load, so that the total 
veig f trai neluding the dyna 
! I wa 7,000,000 Pp yund \t 
the point where this record was taken, 
the engi was on an up grade and had 
ged to slow down for a_ block 
enal, and was thus taxed to its utmost 
» g un Ve the crest f th 
\ f f the record the ave 
yg increasing d the speed dim 
hing, while “ laces the sand 
ym 1 ng 1 tl 1 \¢ slipp d 








\ 
g p drop down very de 
cidedly At 4 engineer shut off steam 
e load langed to push momen 
Sl NV Jog the first 
] ( e dynamometer re rd; ut 
i throttling valve in*the sys 
tem, which 1s equi\ ilent to a dash pot, 
I pen did have time to get to zero 
before the action of the brakes caused the 
load to become pull again. An attempt 
was then made to start the train with the 
reverse lever down in the corner, but 
igain the wheels slipped and the train 
stalled. A second attempt, however, was 
successful, and the train pulled over the 
crest of the grade, the speed increasing 
1 | 


the average pull keeping about: uni 
form, until at B the reverse lever was 
hooked up to the tenth notch, and the pull 
at once decreased. The value of an inch 
of ordinate on this run was 5000 pounds, 
and as the maximum ordinate just before 
the train stalled at A is 9.375 inches, the 
pull was 46,875 pounds, and the average 
pull for the next 550 feet of travel of the 
train was 43,000 pounds 

he second record above the dynamom- 
eter curve is made by a pen operated from 
a mechanical integrator, and every notch 
has a value of one square inch of area be- 
tween the dynamometer record and a base 
line. As the value of an inch of ordinate 
in this case is 5000 pounds, and as one 
inch movement of the paper equals 100 
feet travel of the train, each notch has a 


Every fiftieth notch is skipped, as at D, 


value of 500,000 foot pounds of work 


hat they can be rapidly added up to 
get the total work recorded between anv 
two points on the record. If the base 
ine tor the integrator and for the dyna 


mometer record coincide, then the integra- 





eco! amount of work done 
by the « as the integrator works 
more ) its base line is below 
that of the dvnamometer, there will usual- 
lv have to be a correction made. which 


lepends only upon the original setting of 
he integrator and the distance traveled 
he train, and is independent of the 


hight of the ordinate of the dynamometer 


rhe next record is made every five sec- 


nds, and it is easily seen that the num 
} e (4% . | » @ —— ; 
er ot ne notches p ich is a measure 


1e speed of the As the motion 
of the paper under the pen is at all times 


exactly proportional to the motion of the 


ir, a scale can readily be graduated to 
read in miles per hour \s one hour 
equals 3600 seconds, it contains 720 five 
second intervals. As 52.8 inches motion of 
Ne aper equals } nile travel of the 
car, 1f the speed were a mile per hour the 
sntchac 1A i -ae inn r = 
! would be 0.0733 inches apart; if it 


equaled two miles per hour, thev would 

The next record line has a notch in it 
every time the paper travels 10 inches or 
e car travels 1000 feet, and this gives a 


quick method of measuring the distance 


ad 
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the car has traveled between any tw 


the record. 


points on 
The next record pen was not used on 
this run, but is used when indicator cards 


} 


being taken on the engine, and it 


are 
makes a~notch in the record line when- 
ever a card is taken 

The sixth record is made by a telegraph 
key in the engine cab, and shows in this 
case the number of notches opening of the 
throttle, the boiler pressure, and the re- 
verse-lever notch; as at E, the throttle 


lever was in the sixth notch, the boiler 
pressure 195 pounds, and the reverse lever 
has been moved to the tenth notch. 

The record above this is made by a 
telegraph key operated by a lookout at the 
car window. The observer presses the 
key when passing any point which will 
aid in locating the record in regard to the 
track, as a station, mile post, bridge, signal 
tower, etc., and he calls to the observer at 
the table, who notes on the record paper 
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the record changed from pull to push is 
shown by the first record above the dy- 
namometer record, where the pen draws 
the line above its normal position when 
the load is pull, and below it when the 
load is push. At this time the mechanism 
had not been quite correctly adjusted, so 
that, while it recorded correctly the in- 
stant the load changed from pull to zero, 
it did not show the change from zero to 
push until the push became quite con- 
siderable. 

At D the application of the train brakes 
vas sufficient to cause a pull between the 
locomotive and train, which varied from 
zero to 4500 pounds, as the train slowed 
up, and finally stopped at E. In order to 
see how much the locomotive could pull in 
starting the train, the engineer was or 
dered to put the reverse lever in the first 
notch; that is, to give the greatest amount 
of valve opening possible, and start the 
train as quickly as he could. The result 





FIG. 8. THE PAPER TABLE AND INSTRUMENTS 


what this notch means. A notch is also 
made every five minutes, exactly on the 
second, as at G. With these records and 
the indicator cards, knowing the weight of 
the train, the grades, etc., many useful re- 
sults can be worked up 

The part of Fig. 1 on the right was 
made when the train was running at a 
slightly increasing speed of from 11.2 to 
13.6 miles per hour, the pull varying from 
26,050 to 25,250 pounds 

The record shown in Fig. 2 was made 
with a passenger locomotive pulling a 
10-car accommodation train Che vaiue 
of the ordinates is 3000 pounds per inch, 


1 


and so, at the right, the record shows the 


drawbar pull 


to be 6450 pounds and, as 
the notches in the time record are for 
tive-second intervals, the train was mak- 
ing a speed of 40.9 miles per hour. At C 
the throttle was closed and the pull ran 


down to zero; then application of the 


engine brakes caused a push between the 
train and the engine of nearly 2000 


pounds, and later of 2700 pounds. That 


is readily observed, for, in going the 440 
feet from E to F, the speed increased to 
15 miles per hour in 4o seconds, and the¢ 
drivers slipped four times. 

In each of these records each cycle of 
motion is made during one revolution of 
the drivers. In the record made by the 
freight engine at low speed the beginning 
of each piston stroke can be easily dis 
cerned. On one run where the car was 
at the rear of the train, with a pusher be 


tween it and the train, and a _ second 


pusher behind the car, when both pushers 
were working with the train on a very 
heavy grade, a t impulses on the 
pistons (as the valves were opened) can 
readily be seen 

Figs. 9, 10 and 11 show full-sized sec 
tions of the dynamometer curve, referring 
tc particular points on the curves of Figs 
i and 2 

GENERAL ARRANGEMENTS OF THE CAR 

Fig. 3 is a photograph of the car com- 


plete, its length over end sills being 47 
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feet 6 inches, and its weight 108,000 
pounds. In general, the internal arrange- 
ment is as follows: 

At the platform end, on one side of the 
aisle, are a hot-water heater and a large 
closet for supplies, paper, ink, etc. On 
the other side of the aisle are a closet for 
coal, oil, etc., and a large closet in the 
lower part of which is a case in which the 
recording springs of the dynamometer 
are kept immersed in oil when not in use, 
the upper part of the closet being used for 
coats, etc. These closets are lighted with 
electric lights, which are turned on by the 
cpening of the doors. 

The living room comes next, takes a 
space of four windows on a side and con- 
tains four upper berths, two sofa beds 
and two cabinet beds, also several chairs 
and a table which can be taken apart and 
stored under the berths. Here the results 
of the runs can be worked up, or the 
room used as a dining room (utilizing 
electric cooking utensils), or for sleeping 
quarters. 

Next come the lavatories, and then the 
working room, which has eight windows 
on either side. 

The provision for electric current con 
sists of four sets of storage batteries car- 
ried in closets under the car floor, each 
battery consisting of sixteen 2-volt cells. 
The lamps and small motors are built for 
65 volts. These batteries are usually 
charged from outside sources, but when 
off on a long trip this may not be con 
venient; for this reason an &5-volt dy- 
namo is,installed in the car, direct driven 
by a kerosene engine. 

The trucks are extra heavy, and the 
second or inner pair of wheels on the 
truck at the platform end of the car are 
not provided with brakes, but are accu 
rately turned to such a size that the axle 
has a certain number of revolutions per 
mile-travel of the car. This axle carries 
a spiral gear which drives a shaft running 
longitudinally of the car, which eventually 
drives the paper across the table under 
the recording pens. The drawbar at the 
bobtailed end of the car is the one which 
connects with the dynamometer. 


GENERAL PRINCIPLES OF THE 
DyNAMOMETER 

Before designing the dynamometer sev- 
eral different systems were considered. 
Finally it was decided to use an hydraulic 
apparatus in which all the load on the 
drawbar is transmitted directly to the 
piston of a large, double-acting hydraulic 
cylinder, the cylinder being fastened to 
the frame of the car and having valves 
so arranged that, no matter whether the 
load is push or pull, the end of the cylin- 
cer carrying the load is in communication 
with a smaller cylinder, and the other end 


of the large cylinder is in communication 
with a supply tank. The small cylinder 
contains a piston which the liquid endeav- 
ors to force out, but the motion of which 
is resisted by compression springs, which 
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compress until their resistance exactly 
balances the hydraulic load on the piston 
Knowing the relative areas of the two 
pistons, and the rate of the springs (that 
is, the amount they will compress for a 
certain change of load), the load on the 
drawbar, corresponding to any compres 
sion of the recording springs, can readily 
be determined. Also, by putting in vari 
ous sets of springs, the value of an inch 
of compression can be varied. 

An extension of the piston rod which 
carries the pistons of the recording cylin 
der carries a pen, which moves over the 
paper on which the record is made, and 
the distance of this pen above the base 
line measures the amount of load on the 
drawbar. 

After the design was completed and the 
work started, it was learned that the Chi- 
cago, Burlington & Quincy Railroad had 
also designed a car’on the same principle, 


x 


FIG. 9. FULL SIZED RECORD AT X, FIG. I 


Wn 


RECORD AT Y, FIG. I 


Y 


FI¢ 10 FULL SIZEI 


FIG. 11. FULL SIZED RECORD AT Z, FIG. 2 


but neither designer knew of the other's 
work 

Fig. 4 is an interior view of the car, 
looking from the door at the platform end, 
and it gives a very good idea of the 
sleeping apartment, and shows the door- 
way leading into the workroom. Fig. § is 
taken from this doorway and shows the 
workroom, the trap door over the main 
press being removed; the two pipes lead- 
ing from the main press to the recording 
cylinder and to the supply tank, and a por- 
tion of the main press itself can be setn, 
while at the right appear the engine and 
dynamo already mentioned 

Fig. 6 gives a very good idea of the 
workroom, looking from the other door 
way 

All the parts of the main press, draw- 
bar, safety springs, etc., are carefully pro- 





tected from dirt by being in a closed 
chamber, but the action of the parts (ex 
cept the main press) can be watched 
through the windows in the lower case, 
which, if necessary, can be very quickly 
removed. The recording springs, cylin 
der, etc., are in an entirely separate case 
over the other 
[HE PAPER-DRIVING MECHANISM 

Fig. 7 gives a very good idea of the 
paper-driving mechanism. In the forward 
end of the lower case is a vertical shaft 
which is connected by gearing to one of 
the car axles, as already mentioned. On 
the upper end of this vertical shaft is a 
bevel gear which meshes with two gears 
running on a horizontal shaft. This hori 
zontal shaft projects out through the case 
and is the lower shaft in Fig. 7, or the 
one with the crank handle. On this shaft, 
splined to it between the two bevel gears, 
is a collar provided with teeth, which can 
mesh with corresponding teeth in the hub 
of either gear, and this collar is controlled 
by a handle seen under the recording 
table. When this handle is in a central 
position, both gears run free on the shaft, 
but if it is pulled out, the splined sleev: 
moves and meshes with one of the gears 
driving the horizontal shaft; or. if it is 
pushed in, it meshes with the other gear 
and drives the horizontal shaft in the op 
posite direction In this marner the 
operator can stop or start the paper in 
either direction at will The small hand 
wheel beside this handle controls the 
throttle valve which throttles the motion 


f the liquid between the main press and 
he recording cylinder 

e paper is carried in rolls. The sup 
ply roll is the upper one shown, and the 
paper goes from there up through slit 


table, over the top ot! the table 
he pens, down through a second slit 

table, under a guide roll, back 
derneath the table, then down vertically 
to the driving roll and over on to the re 
ceiving roll, which is friction driven and 
which always moves fast enough to keep 
the paper taut The drive roll is of 
bronze, with its surface slightly rough 
ened, and its diameter is so proporti ned 
to the diameter of the car wheels that the 
paper has exactly the desired motion pet 
A rubber-covered roll 


presses the paper firmly against the drive 


mile travel of car 


roll, so that no slip shall occur 

Fig. 8 shows the paper table, with the 
rod from the dynamometer recording 
cylinder projecting through the glass front 
of the case and carrying the pen which 1s 
making the record. Resting on the paper, 
almost below where the _ rod 
through the glass, is the instrument for 


comes 


ruling the datum or zero line, while next 
to it is the mechanical integrator. 

[he integrator wheel, usually standing 
at an angle to the motion of the paper, 
has a tendency to cause the paper to slip 
sideways; to correct this, the instrument 
at the right is provided, which consists of 








a rubber wheel, 
which wheel can be set to roll at an angle 
with the paper 
wheel, set in the face of the table, is an 
other wheel the diameter of which is very 
carefully made, so that this wheel will 
have one revolution for every 10-inch 
motion of the paper; an electric contact 
carried by this wheel makes the 1000-foot 
At the left is 
seen the bank of eight pens the action of 


record already referred to 


which has already been described. These 
are moved by magnets controlled by make 
and break contacts, or telegraph keys 


One corner of the paper is covered by a 


sheet of glass on which the operator can 
rest his arm when making notes, without 
any danger of impeding the motion of the 
paper 

There are many other minor points of 
interest about the car, such as the switch 
board by which any one of the pens cat 
have the voltage on its magnet fixed at 
either 2, 4, 6, 8, or 10 volts, without 
changing the voltage on any other mag 
net The details of the method of trans 
mitting motion from the car wheels to the 
paper are novel, but cannot be here dis 
cussed; also, the various provisions made 
for taking care of the leakage are very i 
teresting. Electrically driven pumps 
provided which automatically start when 
this leakage has reached a certain amount, 
and stop when the oil which has leaked 
away has been replaced. There are also 
indicators, and alarm apparatus to call the 
attention of the operator if the electri: 
pumps do not work and the hand pumps 
have to be used 

Another article will give a detailed de 
scription of the dynamometer itself and 
f the difficulties 


an explanation of some 


met and overcome in its construction 





Construction of Coast Canals 


Congress at the session recently closed 
authorized the construction of an inland 
waterway from Norfolk, Va. to Beau 
fort, S. C., the route as recommended by 
the army engineers extending southwardly 
from Norfolk via the Elizabeth river, fol 
lowing the route of the present Albemarle 
and Chesapeake canal, Albemarle Sound, 
Croatan Sound, Pamlico Sound, Neuse 
river, and thence via Adams and Core 
creeks to Beaufort inlet. While the length 
of this waterway is only 204 miles, and its 
authorized depth ten feet, it has served to 
direct public attention anew to the long- 
cherished movement for the construction 
by the United States of inland waterways 
extending along the entire Atlantic sea- 
board to the gulf of Mexico. The con- 
ception and advocacy of some of these 
links date back to the colonial period, and 
they were live issues until about 1835, 
when the era of railroad construction be- 
gan. In these days when small boats are 
multiplying fast, such a protected inland 
waterway would be likely to prove pop 


ular 


rolling on the paper, 


feneath this rubber 
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Sizing Holes without Reamers 


By Frank E. SHAILOR 

To those who make pieces similar to the 
part shown at 4, the accompanying de- 
scription of its manufacture will be of 
benefit. 

The piece, which we will call a hub, is 
in this case made from aluminum, and the 
hole must finish exactly 0.125 inch. As 
iluminum raises havoc with reamers, we 
experienced difficulty in keeping the holes 
tc size, not being able to ream more than 
50 or 75 hubs before the reamer was a 
thousandth or two under size. Another 
serious item was the great waste of stock 


when turning the hub on the screw ma- 
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hole varying in diameter from 3 to 6 
thousandths under size, is placed in the 
hole H and a lubricant dripped in the 
hole. As the punch descends, the plug F 
enters and sizes the hole, and the punch 
G strikes the hub and flattens it, produc 
ing the flange. The plug, being in the 
hole, prevents the hole from closing. On 
various diameters the size of plug will 
vary, as, for instance, a plug to produce a 
hole in aluminum exactly 0.125 inch must 
be 0.1258 inch, to allow for a slight closing 
»f the hole after the plug comes out. Both 
the hole and the flange take on a glossy, 
smooth surface 

When reaming aluminum, the wear on the 


reamer is rapid, due to the “gritty” effect 











tt aluminum when being cut Also, on 
a: 
- > 
a 
D 
= 
J 
. 
cgoug 
; 
=a 
S er 
K \ Spring to snap 
: j \ 


al 





SIZING HOLES WITHOUT REAMERS 


chine from %-inch round stock, which was 
the diameter of the flange 


So I devised the method shown and 
can vouch for its being perfectly prac 
ticable Instead of using 5e-inch stock 


we use 5/16-inch aluminum rod, which is 
the size at B. A circular tool C for the 
screw machine was made to shave the end 
of the rod to exact length, thereby insur- 
ing all pieces being alike 

The screw-machine work consists of 
drilling the hole and cutting off, producing 
a blank as at D 


made the same depth as the distance from 


The hole H, in die, was 


the under side of the flange to the end of 
the hub, and was made to fit the hub 
nicely The punch F was_ hardened, 
ground and lapped to proper size, and was 
made long enough to pass clear through 
the hub before the flattening punch G 
touched the hub 


How It Is DONE 


Now the piece as it comes from the 


screw machine, having simply a drilied 


reamers we have only from four to six 
keen edges to withstand the wear, while 
by using the plug for sizing, thousands of 
pieces can be sized with the same plug 
We also use the device shown at J for 
be sized 


sizing other parts. The piece te 


is placed in a recess J only deep enough 
to locate the piece centrally with the plug 
A stripper is, of course, necessary, and a 
spring K is added to snap the pieces away 
after stripping. 

We have operators that turn out from 
35 to 40 pieces per minute, or about 2000 
per hour, which is 100 per cent. faster 
than when reaming 

To produce a smooth hole, especially in 
aluminum, and more so when the reamer 

small, the reamer must not be crowded 
\ plug 0.125 inch in diameter will readily 
pass through and exactly size a hole that 
was 0.118 inch; and, strange as it may 
ippear, the outside dimension is not per 
ceptibly changed, even when not supported 


yn the outside 
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Inshaw’s System of Manufacture 


of Solid Wrought-iron Tubing 


By W. H. Booru 


In the world of industry, operations 
that have grown into being to suit certain 
prevailing conditions have often been re- 
garded almost as though they were the 
last word to be said on that subject. Per- 
haps no process ever appeared to be such 
a last word more than the bessemer pro 


cess of steel manufacture. Yet 


the bes 
semer process has had its day of almost 
complete monopoly and has today to meet 
the competition of the open-hearth steel 
furnace, which is claimed by many to pro 
duce material with which the bessemer 
converter cannot compete in quality or 
even in price 
Wrought iron, which. once formed the 
material for rails, ships and every other 
bit of iron work, was almost entirely dis 
plaeed by steel, which was in a_ sense 
purer, was more homogeneous and was 
decidedly stronger, though it has never 
been shown to be so reliable as wrought 
iron Indeed, wrought iron has never 
been completely ousted, and the finer 
brands of Yorkshire iron have always 
easily held their own at a very high pric 
against the very best steel for such pur 
poses as chains, anchors, cables, cage 
hooks and many similar purposes wher 
the first essential is reliability and th 
second is the strength to a fair degree 
Wrought iron is not homogeneous; it 
consists of a greater or less number of 
rough fibers separated by a film of 
foreign substance or cinder, which is; 


he process 


never completely extruded in t 
of working. Wrought iron of high quality 
is made from pig of high grade, smelted 
by coke of a high order of purity and re 
peatedly cut and piled and rolled Che 
trouble with wrought iron was, until late 


ly, that it could not be obtained in larg 


rasses. But this no longer holds good 


WrouGut IRoN 1N LarGe MAssrFs 

By means of mechanical puddling it is 
now manufactured in large masses and it 
is again coming more into use. Naturally 
the people of South Staffordshire, who 
have always been noted for their high- 
class irons, are particularly interested in 
anything that will bring into use wrought 
iron in preference to steel 

Now steel is unrivaled for certain put 
poses, but for other purposes it cannot 
show a durability to compare with iron 
Especially is this the case with tubes. It 
has long been a source of trouble to 
boilermakers generally, and to naval men 
in particular, that steel tubes could not be 
made to withstand the influences of cor 
rosion in the way that tubes of iron would 
do. The corrosive influences at work in a 
steam boiler seemed to concentrate all 


their energies upon the tubes, and steel, 
tubes rapidly perished. 
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PITTING OF STEEL TUBES 

[hey became perforated in very brief 
periods of time, and this action of per 
foration was particularly noticeable in the 
case of the thin, light tubes of torpedo 
boilers, for these tubes were so thin that 
they were perforated by a very slight 
depth of pitting. A desideratum in boiler 
work is a weldless tube, and it only re 
quired the weld to be practically abolished 
to bring wrought iron back upon the mar 
ket as a material for tubes. This weld 
less ideal has been brought about by the 
patents of Mr. Inshaw, of Birmingham, 
England, whose process for the manufact 
ure of ‘weldless iron tubes practically 
abolishes the last risk of the weld 

Ordinary lap-welded tubes are welded 
up from thin strips, and it is rare indeed 
that some part of a tube is not of a less 
thickness than it should be, while many 
tubeS are apt to possess a cold shut that 
cannot be detected by surface inspection 
In order to weld safely and well, a fait 
mass of metal is required, and the weld 
should be made on a good surface. Welds 
in steel do not, moreover, possess the 
reliability of a weld in wrought iron. A 


mechanically made weld in wrought iron 





can be made soundly on a heavy mass by 
r \ \ , - 
\ 
a J 
FIG, | FIG. 2 


LOOM FOR INSHAW S WROUGHT-IRON TUBES 


means of proper methods. Mr. Inshaw’s 


method of making wrought-iron tubes 
starts out with the idea that the ingot 
must be hollow, and he sets out to weld 
up a heavy mass into a hollow ingot 


\ Pecutiar LookinG BLoom 

For this purpose he first rolls a peculiar 
bloom This bloom when finished con 
sists of a deeply corrugated mass of iron, 
like Fig. 1, in appearance in cross-section 

Let us begin where we wish to finish, 
however, with the hollow ingot of Fig. 2 
Let a series of saw cuts be put radially 
from the hollow center toward but barely 
reaching the circumference. Let one cut 
Then if this 
hollow cylindrical thick ingot be opened 


be extended to the outside 


out, it will appear of the shape of Fig I 
Now Mr. Inshaw commences by rolling 
his ingots as in Fig. 1, the pieces which 
project from the thin backing having the 
shape and irregularity of the cut blocks 
of the hollow cylinder of Fig. 2. If then 
any ingot of the form of Fig. 1 be bent 
up, it will form a complete thick, hollow 


cylinder like Fig. 2 


Makes A Ho.iow INeot 
If this folding up be done when the 
ingot has been heated up to a brilliant 
welding heat and the operation be me 
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chanically performed by powerful machin 
ery, drawing the folded ingot through 
rolls which compress the ingot upon it- 
self with great force at a welding heat, 
the result will be a practically solid mass 
like Fig. 2, with all the welds done on 
ample surfaces [his is the solid ingot 
from which the new weldless wrought 
iron tube is manufactured. The subs« 
quent operations of drawing and reducing 
at maximum temperature are such that a 
finished tube is as though it had been 
made from the solid. This end can only 
be secured with a thin tube by drawing 
it down from a massive ingot welded up 
solidly in the mass at great pressure 
Tubes thus made are absolutely even in 
thickness throughout, and the wrought 
iron tube bids fair to replace steel tor a 


purposes of the steam boiler 


Wuy Wrovucut Iron Is Better 

The safety of wrought iron, respecting 
such duties as anchors and crane hooks, 
lies in the fact of its non-homogeneity 
Should a fracture commence in a piece of 
good-quality bar iron, it does not extend 
readily beyond the first fractured fiber \ 
similar crack in steel is apt to extend 
very quickly right through the hom 
geneous material 

When a fracture commences in a stee 
plate it is customary to drill a hole throug! 
the extreme end of the crack in order t 
The drilled 


liole is closed by a rivet This drilled 


stay its further progress 


hole stops the continuity of the material, 
and this effect of discontinuity is inherent 
in wrought iron, each fiber of which, with 
its surrounding film of squeezed cimdet 
stands alone and independent The tine 


ress of the grain or fiber is obtained by 


repeated piling and rolling, *so that the 
quality of an iron is a matter of the suf 


ficiency of the work put upon it 


TESTING THE GRAIN 

The fineness can be seen if a bar of tron 
be steeped in a weak acid solution. There 
is at present a very decided tendency 
toward the use of wrought iron in larg 
masses, and this is being fostered by th: 
South Staffordshire men, who have stuck 
to iron all along in face of great discour 
agement. But it has always had its uses 
in that district of chain cables and anchors 
and only waited better mechanical means 
of turning it out m larger blooms for 
other uses to be found for it in competi 
tion with steel Mr. Inshaw’s new tubs 
system is one of these uses, of which the 
demand of the boilermaker and the user 
bids fair to make a commercial success 

The international commerce of the 
world now exceeds 26 billions of dollars, 
of which 13% billions is imports and 12% 
billions exports. Of the imports of coun 
tries other than the United States, 14% 
per cent. are drawn from this country, 
and of their exports, 9 per cent. are sent 


; " 
to is 
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Machine-shop Cost Estimating 


A Computation Containing Much Addition, so That Slide-rules 


Do Not Show to Great Advantage. 


Use of Diagrams Suggested 





B Y 


In fixing the price of a piece of work to 
be done by the machinist, with the draw- 
ing as a basis of operations, the question 
naturally arises as to what factors are to 
be used in determining the time to be 
taken to machine the piece. 

The slide-rule illustrated in the article 
at page 802, Vol. 29, Part 2; should be a 
useful aid to those employed in fixing 
prices and estimating costs, provided it is 
used only in those cases to which it is 
applicable. 

[he greatest use which could be made 
of an instrument of this description is 
to find the value of the machining opera- 
tion only, as performed by the machine; 
or it could be used to obtain the total 


f fee: travel 


Time fn minutes per ince 


» 


Dia. inebe l Pe 3 4 5 6 7 


PIG. 3 Tu.ning, Speed 30 ft. per min.; Feed 4," per Revolution 


o 
value of an operation, instead of the ma 
chining value only. The fact rs on the 
slides could be given values of a different 
order to that proposed, then the result 
would bear a corresponding value; e.g., 
suppose the article is a dynamo spindle, 
and the operation is turning, then the 
value of the operation on one spindle of 
a certain diameter and length would bear 
a certain relative value for the same oper- 
tion to another similar spindle of a dif 
length. Constants 
worked out from previous ob- 


ferent diameter and 
could be 
servations and proved if thought desir- 
able; and, as most articles made in large 
numbers, but varying in size are known 
simply by numbers for those sizes, the 
values could be obtained for all the op 
erations and kept in a tabulated form for 
reference purposes; if estimates for a size 
not in the table were required, the value 
of each operation could be determined at 
once, by reference to the table of con- 
stants. 


THE TIME FOR MACHINING ONLY A Por 
TION OF THE QUESTION 
The time factor in machine work, ex 
cluding the human element, is always con- 
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stant for a given operation, provided that 
the conditions remain the same. This 
factor, which varies only within certain 
limits, is apparently the only factor pro- 
vided for on the proposed slide-rule, leav- 
ing out the variable factors which are the 
source of most of the trouble that any- 
one who has to do with estimating costs 
has to contend with. These variable fac- 
tors have led some to say that cost esti- 
mating is guesswork, because at 
times certain conditions arise in the shops 
that cannot be foreseen and therefore pro- 
vided for in the estimate. These condi- 
tions must necessarily arise where a gen- 
eral class of work is done, as, owing to 
pressure of work, the most’ suitable ma- 


only 
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and there dre no intricate parts to be ma- 
chined, necessitating the frequent stop- 
ping of the machine for the purposes of 
gaging and changing the tools, which 
must occur with complicated pieces 


Usinc SQuARED PAPER INSTEAD OF THE 
SPECIAL SLIDE-RULE FOR FINDING 
MACHINING TIME 
The use of squared paper is almost un- 
limited in the way of obtaining machine 
times, and if the sheets are grouped under 
speed headings (which is necessary when 
one cannot locate to machine, owing to 
pressure of work or other difficulties) and 
several feeds put on one sheet, it will be 
found very easy to obtain the time for a 
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MACHINE-SHOP COST ESTIMATING 


chine will not always be available; though 
with a plant laid down for the manufact- 
ure of a special article this will seldom 
occur. 


VARIABLE CONDITIONS TO BE CON 
TENDED WITH 
In dealing with cost estimating general- 
ly, it should be borne in mind that most 
of the present-day engineering plants have 
grown up as the result of requirements in 
the past 
majority of cases that a large number of 


Consequently we find in a great 


machines and tools are in_ existence, 
which, on account of their usefulness for 
a specific operation, as well as on account 
of the cost of new machines to replace 
them, it would be inadvisable to scrap in- 
discriminately. With these older ma 
chines in use as wetl as modern machines 
of the latest type, it will be found dif- 
ficult to lay down an inflexible list of con- 
stants applicable to the whole. In some 
cases the relative cost of machine time to 
the man’s time is as low as 1 to 6, and in 
very few cases is it as high as 6 to 1, and 
then only on large pieces where the sur- 
faces to be machined are large (and the 
time required for setting the piece is low) 


4 5 6 8 v 10 ll 12 


g, Speed 32 ft. per min.; Feed ye, per Stroke 


given width of cut, if the diagram has as 
its basis one inch of travel at a given 
feed, the required for 
plotted vertically or as ordinate values, 
and the diameter of the work or length 
of stroke horizontally or as abscissas. The 
time read from the diagram * width of 
cut gives the required time to do the ma 


time which is 


chining. 

Fig. 1 shows a diagram used for turn 
ing at a speed of 30 feet per minute with 
a feed of 1/24 inch per revolution. We 
will assume that the piece to be turned is 
5 inches diameter with a cut 20 inches 
along the axis; with the diameter ordin 
ate at.5 inches in X we see the line inter 


sected at about 1 minute in Y (actual 
time 1.04 minutes); then I minute * 20 
(width of cut) = 20 minutes, the time re 


quired. 

The illustration at Fig. 2 shows a dia 
gram used for shaping; this time line 
is based on the average of the cutting 
stroke and return stroke, combined so as 
to eliminate any additional factor, the 
speed being 32 feet per minute, with a 
feed of 1/40 inch per stroke. We will 
assume that the piece to be machined re- 
quires a stroke of 12 inches and that the 
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width of cut is 8 inches, with the stroke 
ordinate at 12 inches in X we find the 
curve intersecting at 2.5 minutes; then 
2.5 <8 (width of cut) = 20 minutes, time 


required. 


Time ReourrepD FOR MACHINING FouND 
EITHER BY DIAGRAM OR BY SLIDE-RULE 


If the proposed slide-rule could be 
modified to give the machine time with 
one constant for turning and a_ second 
constant for reciprocating machines, it 
would obviate the necessity of preparing 
the diagrams on squared paper, as illus- 
trated. The rate factor would be elim- 
inated with the price factor, which could 
always be obtained; and as the cost of the 
operation is always time X rate, the calcu- 
lation then required is of the simplest. 


Tue TIME FOR FIXING THE WORK ON THE 
MACHINE 

In the first place the piece must be fixed 
to the machine so that it can be operated 
upon. Now, this operation may take any 
time from one minute or even less under 
the most favorable conditions with a small 
piece to one day,or more (engineering 
jobbing production considered) with a 
large piece, which requires to be set sev- 
eral times, and which requires a quantity 
of rigging to fix it to the machine. This 
we will call factor No. 1. 

Tue TIME For TAKING THE CUTS 

[The next factor to be considered is the 
time taken by the machine for the opera- 
tion; this may be only one cut on a small 
piece, taking a few minutes, while on a 
large piece there will be several cuts at 
varying speeds (where these are obtain- 
able) and feeds. 

This factor can be determined provided 
that we are acquainted with all the condi- 
tions as to number of cuts required, and 
the speeds and feeds arranged for-on that 
In theory, the cost 
estimator should have, in a_ tabulated 
form, the different changes of speeds and 
feeds for each machine, as. arranged for 


particular machine 


py the various belt-cones or pulleys and 
gears; but with a large plant of varied 
types, it will be found more convenient 
to use a compromise in speed and feed 
suitable for the size and type of machine 
where the operation is likely to be per 
formed. 
This factor we will call No. 2 


TiME ReQuIRED FoR RETURNING TOOLS, 
REGRINDING, Etc 

On factor No. 2 depend the next two 
factors required. The number of cuts 
will determine the number of times the 
tool must be changed or returned to the 
starting position, varying from one-fourth 
minute at the turret lathe to five minutes 
at the large machines; the width of cut 
and hardness of material will determine 
the durability of the tool and number of 
times it must be ground, varying within 
very small limits for most machines. This 
we will call factor No. 3. 
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[ime FoR GAGING 

[hen we must allow for the’ gaging of 
the work. This may be only a few sec 
onds on a small piece of work, while on 
the larger or more complicated pieces it 
will be determined by the number of sizes 
involved and faces to be machined; also 
curves, angles, and radii formed by spe 
cial tools, must be very carefully gaged 
and kept up to size. This we will call 
factor No. 4 


TIME FOR REMOVING THE WoRK 

Assuming that the piece of work is now 
finished, it must be removed from the ma- 
chine; if a number of small pieces are 
being operated upon the time occupied 
will. be very small, while on one large 
piece which may require the crane to re- 
move the work and also the angle plates, 
jigs, etc., and cleaning down the machine 
so as to leave ii in readiness for the next 
job, e.g. planing, slotting, milling and 
boring machines, the time to be allowed 
may be as much is 1% hours. This we 
will call factor No. 5. 


SUMMING Up THE Various ITEMS 

Having now obtained a series of factors 
representing the various operations neces- 
sary to produce a piece of work on a 
machine, we can proceed to estimate the 
cost. 

From this series of factors, without 
which the work cannot be done, we can 
deduce no definite formula, as apparently 
four out of the five factors are almost in 
variably different for each different piece 
of work, although Nos. 3 and 4 depend 
on No. 2, and the same factors will vary 
in a lesser degree for the same piece of 
work on the same machine, corresponding 
to the number of pieces operated upon, 
since upon this number depends whether 
the time for initial operations (such as 
setting up the machine, preparing tools, 
obtaining gages and the necessary infor 
mation) is spread over a large number of 
pieces or the whole time charged to one 
piece. 

From this analysis we obtain the fol 
lowing results 

t. Time for setting up work and ma 

chine 

2. Time for machining piece 

3. Time for changing and grinding 

tools 

4. Time for gaging work. 

5. Time for. removal of work from 
machine 

he sum of these the total time re 
quired 

Total time * rate of workman wages 


cost of the machining operation 


Too Mucu AppDITION FOR SLIDE-RULE 
COMPUTATION 


These summation factors do not lend 
themselves to logarithmic computation, so 
that it does not appear that the calcula- 
tion as a whole will be solved by the use 
of a slide-rule. That such an instrument 
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in many ways there is no 


doubt, especially as the whole operation 


would be usetu 


can be reviewed on completion, a distinct 


advantage over the ordinary slide-rule 


Things to: Think about 


By Joun R. Goprrey 


[here seems to be a general complaint 


among builders of machine tools that 
buyers and users often fail to give suffi- 
cient information as to work to be done, 
accuracy required and other details. Then, 
too, some users refuse to buy or make a 
tool equipment that would perhaps double 
the output of the machine; while they do 
not complain, it is a poor advertisement 
for the tool and it might just as well be 
earning a larger dividend on the invest- 
ment 

There is also a question as to how far 
the maker should guarantee either the 
quality or quantity of the work to be done 
He knows what can be done with it in 
good hands with a proper tool equipment, 
but he also knows that it is often placed 
under incompetent supervision, is handled 
by prejudiced workmen, and only the 
barest tool equipment is provided. If the 
entire loss came on the user it would not 


be so bad, but it is a constant reflection on 


1 


the machine itself 


One Case or Poor EquipMENtT 


One flagrant case ci the effect of poor 
tool equipment recent.y came to notice in 
the case of a turret-head boring mill in a 
good-sized shop. It was working away 
with one tool in the turret, when three or 
four could have been used to advantage, 
and though attention was called to this by 
the maker, who showed what an increase 
in output could be made by a small out- 
lay for tools, the mill is still jogging along 
at its old gait 


(GUARANTEEING ANOTHER MAN’s Work 


Another maker of boring machines re 
tused to take an order that called for 
1 guarantee of accuracy within 0.001 of 
an inch Not that he could not secure 
these results in his own shop, but he knew 
the class of men who would handle the 
machine in the shop of the buyer, and he 
had serious doubts as to whether the 
buyer really knew what o.oo1 of an inch 
was. The term “accurate within 0.001" is 
subject to a varied interpretation, accord 
ng to the work in question, and the in 


lividual idea of the man in charge 


Give ALL DIMENSIONS 


Another difficulty is with insufficient in 
formation when repairs are wanted. It is 
bad enough when the order comes to 
“send a left-hand gear bracket for the 
machine we bought five years ago.” This 
might be traced out if your records were 


fairly complete, but it often happens that 
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such parts as gears are wanted for a ma- 
chine you didn’t build. 

A recent case of this was where a large 
concern sent a hurry order, with a sketch, 
for a pair of bevel gears for a drill press. 
No maker's name was given, and while 
the number of teeth was on the sketch, 
there was no mention of either diameters 
or pitch. As a result, the order had to be 
delayed until this information could be 


btained. 
BemInc Farr TO THE MAKER 


When a machine or tool breaks down, it 
s often easier to blame the tool than 
yourself. If it gives way doing more or 
larger work than it was designed for, it is 
quite a test of veracity, for it is very easy 
to imagine it must be the fault of the tool, 
and not your own. If you can just put 
yourself in the other fellow’s place and 
forget that he might want to blame it on 
vou anyhow, it may be easier to work the 


square deal 


CHANGING Men Every Six Montus 

[he question of apprenticeship crops up 
it odd times and places. One shop, build- 
ing a well known product (not in the ma- 
chine-tool line) and employing about 800 
men, reports 1600 men hired and dis- 
‘harged (or left of their own accord) in 
i single year, practically changing their 
entire working force every six months. 
Think of what it means to break in new 
men as often as that, of the effect on your 
irganization, and the smaller output that 
necessarily follows 

And this firm doesn’t have any appren- 
tices, because they believe they do not pay. 
[his means that every real mechanic they 
have has been trained by someone else 
and they have hired him away 


A Few QuESTIONS 

How many have been discharged for 
poor work, and what does it cost them to 
find it out? Has a firm which does noth- 
ng toward making good mechanics any 
right to expect to get them, or the best of 
them? And can they hope to compete 
with shops having men trained to their 
special work, who stay year after year, 
and, knowing the methods, give a larger 
output per man and per tool than is pos 
sible where no one stays over six months 
on the average? 

The bird of passage has no loyalty for 
his temporary roosting place, and in such 
a case as this, what has he to be loyal to? 


Do ApprENTICES Pay? 

Assuming that apprentices do not pay in 
dollars and cents, is it not cheaper to 
charge it to shop expense and have me- 
chanics skilled in your own line than to 
try to run a shop on what drifts away or 
can be lured from other shops? Is it not 
as necessary to a well organized shop to 
have a good source of labor supply as it 
is to obtain its power or raw material 


economically ? 
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But there are shops which employ ap- 
prentices in large numbers and stand 
ready to prove that they do pay from any 
point of view you wish to consider. 

These shops give a boy an _ all-round 
training in every department, under com- 
petent foremen instructors, and turn out 
mechanics who are welcome in any shop, 
especially shops of the kind mentioned 
as changing its force every six months 

It would seem as though the only way 
for a shop or a nation to maintain its po- 
sition in manufacturing is to keep up its 
supply of trained mechanics 





The Pump That Fooled the 


Young Repairman 
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When a mechanic is called upon to doc 
tor a piece of machinery whose perform- 
ance proclaims the fact that it is indis- 
posed, he will first, if he has acquired wis- 
dom in his craft, make a careful examina- 
tion—thump its wind, feel its pulse, look 
at its tongue, and, if it is able to move, 
put it through its paces, so to speak, be- 
fore touching a tool. For possibly, con- 
trary to the opinion and theory of the man 
in charge, which are pretty sure to be 
volunteered, the cause of the trouble may 
be extremely remote; a sort of sympa- 
thetic affection, you might say. In fact, 
when the experienced practitioner sets to 
work, he has taken into consideration 
cause and effect, and generally has a pretty 
clear idea of what is needed, always with 
a weather eye open for new developments 
that may turn up as the case progresses. 

Jimmy was not exactly eligible to the 
class of experienced practitioners, but he 
was a pretty promising youngster in the 
advanced cub stage. He could gear up a 
lathe to cut some threads when you held 
your hand over the index plate; he had 
gone out on jobs to other towns with some 
of the men, and upon one occasion, when 
the shop was short-handed, iie had even 
gone out alone and persuaded an ob- 
streperous gas engine to resume the even 
tenor of its way—all of which, I am 
afraid, tended to produce in Jimmy a 
slight superabundance of self-confidence 


How THE Pump ACTED 


Again the shop was short-handed when 
Hans Pumpernickel, who ran the little 
steam barrel mill down by the creek, 
wheezed into the shop in a veritable cloud 
of perspiration. 

“Gott im Himmel!” exploded 
“mine bumb she von’t bumb, und I can 


Hans, 


get no vasser in mine poiler alreaty. I 
loose a tousan tollars a tay.” 

Here was Jimmy’s chance. 

With manly stride and bulging kit he 
sallied forth. On the way he questioned 
Hans as to the pump’s symptoms. Not 
that he needed any coaching; he would 


. 
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make his own diagnosis; but he was cu- 
rious to learn what ideas mechanical oozed 
(he felt certain they merely oozed) around 
within the miller’s round head. 

“She go oud lik dis,” elucidated Hans, 
thrusting his fist from him slowly and 
steadily, “unt she koom pack like dis.” 
Here Hans suddenly shot his arm back 
with enough violence to dislocate his 
shoulder. 

Jimmy smiled knowingly and, gazing 
away to the horizon with a wise look, 
muttered to himself, “valve.” 

The pump proved to be a little Knowles. 
It also proved to be situated in a not too 


‘ 


commodious passageway, against the side 
of the boiler, which was anything but cool 
As a preliminary, Jimmy turned on steam 
and watched the pump’s action. The mil- 
fittingly de- 


lers graphic explanation 


scribed it. 


Jimmy Gets Busy 

Jimmy opened his kit and spread his 
tools out in imposing array He then 
poured a pail of cold water over the hot 
cylinder and took off the steam chest. 
[he valve appeared to be all right. The 
trouble must be in the outside gear. He 
took off the cylinder head, too, to make 
sure; everything all right there. He re- 
placed the chest and head and examined 
the gear 

The valve was worked by a rocker at- 
tached to the trough, the rocker being 
moved by means of a roller on the piston 
rod. The movement of the valve was 
regulated by having the link which con; 
nected the rocker with the valve stem 
in two parts screwed together. The lock 
nut on the link was loose; the link must 
have unscrewed and lengthened. Jimmy 
started the pump and slowly screwed the 
link together. The piston merely took half 
strokes, He screwed some more. The 
piston was at once apparently stricken 
with fever and ague, for it began to trem- 
ble violently. Jimmy decided to screw the 
link out instead of in. Slowly he moved 
it, and after no little adjustment he got 
the pump to work as it did at first. Still 
he adjusted; the piston merely went to 
the other end of the stroke and threw an- 
other ague fit. Then back and forth 
Jimmy adjusted, but always with the same 
result. Perhaps the trouble was in the 
chest, after all; so off it came again and 
was given a close scrutiny. It certainly 
was a complicated looking affair. 


TryinG It Over AGAIN 

Jimmy was worried. The knowing 
smile had long since given wa. to that 
tense, drawn expression we rea.. .v ut in 
modern frenzied-finance literature, embel- 
lished by a few impressionistic streaks of 
grease, over which the perspiration trickled 
in grimy streamlets. Jimmy was not the 
only one worried. From his perch on the 
waste can Hans would demand ever and 
anon: 

“Can you fix him, hey?” 
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To which demands Jimmy answered in 
the affirmative, in which assurances a 
close observer might have detected a 
slight falling off from the true ring 

Jimmy tentatively moved the piston and 
valve back and forth and tried to fix in 
his mind some relation between the out- 
side gear and the valves; but the more he 
tried to think, the more confused his mind 
became, until his head fairly hurt. In 
fact, at the end of fifteen mimutes’ con- 
centrated brain bruising he could not 
have sworn whether the piston moved the 
valve or the valve the piston 

“If it was only a steam engine,” he 
wailed to himself, “a fellar could see how 
it went; but this cussed thing not only 
slides back and forth, but twists around, 
and I'll be hanged if I know what it 
don't do.” 


StopPING TO MEDITATE 

To facilitate the working of his menta! 
apparatus, Jimmy sat-down on what ap- 
peared to be a cold-water pipe. The pipe 
was anything but cool, and Jimmy arose 
with an alacrity that precipitated him sev 
eral feet in the air. When he again 
landed he kept right on going, his one idea 
being to get as far away from that pump 
as possible in the quickest time. It was 
not just plain pump either; for the heated 
condition of his mental machinery, to- 
gether with the high temperature recently 
generated at the other extremity of his 
anatomy, produced a potential that escaped 
in a string of sizzling adjectives, usually 
represented in print by a series of dashes 
and exclamation points. 

Outside a cool summer bre: fanned 
his fevered brow, the sun shone brightly 
and the birds sang sweetly; the world 
was not ‘such a dark chaos after all 
Jimmy reconsidered. He would tackle it 
once more 

Now just here, according to the formula 
for producing modern literature, Jimmy 
should have gone back to that pump with 
the light of determination m his eye, and, 
after an heroic struggle, matter would 
have succumbed to mind But there 
wasn’t any light of determination in his 
eye; the pump had him beaten to a stand- 
still. He must tackle it again, however, 
or be laughed at. As he turned with 
leaden steps, an angel-like vision came 
into view 

To ordinary mortals it was only a grimy 
machinist returning from a job with a 
sack of tools on his way back. To Jimmy 
the face was cherubic, the sack was sweep- 
ing wings. Jimmy ran forward and headed 
off the 

“Oh, Ben,” 
supplication in his voice, “come over here, 
will you? I’m stuck.” 

The latter admission plainly indicated 
to what depths of self-abnegation he had 


ssing angel 
he called, with a world of 


descended 


Ben Looxs It Over 


“*Pears to be all right here,” vouch- 
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safed Ben, after examining the valves. 
“Now you put it back and adjust the gear 
back somewhere near where it was. 
Jimmy, only too glad to take orders, has 


tily obeyed. When the chest was once 
more in place and all connected up, Ben 
turned on steam. The piston moved out 
steadily and came back like a coiled spring 
In the soul of Jimmy there was quite a 
trace of exultation; for, if Ben should get 
stuck, there was some justification for 
his own failure 

But Ben did not appear to be greatly 
worried; instead, to Jimmy’s amazement, 
he told him to open up the water end 
There did not appear to be anything the 
matter there, except that one of the valve 
springs had broken and a part of it lodged 


in the holes in the valve seat. Ben pulled 


the bit of brass out and told Jimmy “to 
close her up.” When steam was turned 
on the pump went to’ work with a smooth- 
ness that shattered the gloom of Hans 
into an expansive smile of satisfaction 
‘Son,” demanded Ben, gazing down 
with pedagogical severity at the gaping 
cub, “what does an ingine do when she 


1 


has no guvyner and the load is thrun off?” 


“Why,” answered Jimmy, dazedly, “she 
iain th 
“Exactly,” 


answered Ben; “an’ when a 


suction valve of a pump is held open, the 


The Artisan Vise 


We show by the half-tone, Fig. 1, and 
the line cut, Fig. 2, the vise mentioned 
In our interview with Professor Sweet 
about the Artisan School 


In speaking about it he said that when 
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FIG, 2, 


load is offen her on that side, and she 
races on that stroke. Next time you doc- 
tor a pump, don't fergit that the valve can 
be set in the water end.” 


Laborers in Canada 


It is ¢stimated that 60,000 laborers will 
be needed during this season in different 
sections of Canada in constructing. new 
railroads. New steamers are going into 
‘ommission, and all available ones will be 
chartered for the new immigrants that are 
booked in Great Britain for the Dominion. 
\s an inducement, laborers have only to 
pay $4.84 on their passage, the balance to 
be deducted from their wages 


guaranteed $2 per day 


They are 





DETAILS OF CONSTRUCTION OF THE ARTISAN VISE 


that both collars on the screw are made 
out of the solid stock The bush A is 
made a running fit on the neck of the 
screw and between the collars, and a 
drive fit in the socket counterbored in the 
sliding bar. It is then split open, put on 
the neck and forced in place 

No dirt nor grit can find its way into 
the shoulders, the working parts can be 
oiled like any journal, and lost motion is 
pretty well eliminated 

Che sliding bar is strengthened where 
t usually breaks at F; the horn B is lon- 
ger than others, and is strengthened by 
the ledge §. The friction points C and D 
which offer the main frictional resistance, 


are about 50 per cent. farther apart than 
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: hich reduces the friction to : Fig. 1 shows one pair of finished rolls 
a, Waite Seen the friction to @ Making the Rolls to Produce a 1's oe _ 
rked nt t I i : In these the spiral grooves that form the 


nark exten [The ratchet thread 1s, A : 
perhaps, 50 per cent. stronger than the Reinforcing Bar for Concrete spiral ribs on the bar are well defined 
square thread. Work [he grooves for the longitudinal ribs are 
There is just enough differen ap better shown in Fig. 3. They run along 
p ince from the regular sort to show By | “oo eithe r side of the larg grooves and are 
some evidences of design half in one roll and half in the other 
_ ci Sr reece a Besides their functions in the finishéd bar 
: ; If you will glance back at page 229 you they assist in the flow of the meta] whil 

Straits Settlements Tin will see a half-tone of a reinforcing bar being rolled 


nr ateti that gave the inventor, and incidentally As there was no machine in the shop 
Consul General D. F. Wilber, of Sing- those who got the rolls out for him, quite which would handle such a job of hob 


, reports on the tin industry of the a lot of worry before it was made. The bing, as that was the method it was d 





Straits Settlements as follows: The ex- bar is used in reinforced-concrete work cided to employ to produce the spirals, 
ports of tin from the Straits Settlements a lathe was rigged up for the job, as 
for the first seven months of 1906, as com shown at Fig. 2. A split driving gear was 


mounted as shown, direct on the reduced 


pared with the same period of 1905 
end of the roll. This meshed with a pin 


showed that shipments to English ports 
had increased 33% per cent., and those ion connected through a flexible shait 
direct to the United States had decreased with the miter gears which drove the 
vertical shaft carrying the hob The 
bracket for the hob shaft is mounted on 


the lathe carriage so that it can be moved 


40 per cent. The total exports of tin for 
1900, as compared with 1905, show an in- 
rease to English ports of a trifle over 9 








per cent., and a decrease in direct ship from groove to groove as necessary 








ments to the United States of 12% per ~~ The first idea was that an ordinary hob 
ent. This indicates that during the latter FIG. I. A PAIR OF ROLLS with a number of teeth would do the 
part of 1906 American buyers were grad- work. Luckily a cast-iron test piece was 


} 


ially increasing their purchases of direct and is virtually a round bar with two tried first and it was found that a mul 
shipments and avoiding the so-called op- longitudinal rounded ribs, one on either tiple-toothed hob was worthless for the 





ynal shipments via England The out side, and two spiral rounded ribs, one job, as it made a groove wide at the 
put of tin for the Federated Malay States right and the other left hand. The in-_ sides and correct only at a point in the 
during 1906 was 48,616 metric tons, ventor of the bar wrote to several con- center of the large grooves. The multiple 
against 50,991 tons in 1905. The imports cerns who seemed competent to handle toothed hob was then discarded and a 
of tin into these States during 1906 was the job, but only one, the Philadelphia _ single tooth used. One of these is shown 
8078 tons, and in 1905, 7628 tons, mostly Gear Works, cared to tackle it after the on the carriage in Fig. 2. The flexible 
from Siam and Netherlands India first look drive was then found inefficient Che 
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FIG. 2. THE FLEXIBLE JOINT DRIVE 8 
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lost motion at the various joints amounted 


to so much “by the time the cutter was 


reached that it was liable to chew into the 
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A Heavy Plain Milling Machine 


[he accompanying engravings illustrate 

new machine designed for the heavier 
lass of milling operations and designated 
by its builders, the Brown & Sharpe Man 
ufacturing Company, Providence, R. L, 
as their No. 4-B heavy plain milling ma 
hine This miller is equipped with a 


} 
| 


onstant-speed drive which may be oper 


ated either by countershaft or by motor, 
Fig. 1 showing the appearance of the ma 
chine as arranged for belt drive, while 
Fig. 2 illustrates a similar type of miller 
with motor attached at the rear of the 
base, the drive in the latter case being 


transmitted to the machine throvgh th 
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sating for wear The front end of the 
spindle is threaded to receive a chuck or 
large cutter, has a No. 12 taper hole, and 
a recess across the end with a cap nut by 
which an arbor or collet having a clutch 
\ knob on 


the right of the spindle upright can be 


collar is locked for driving 


pulled out and the spindle turned by hand 
when slight adjustments are required 
The main driving shaft, which is shown 
in the vertical section, is driven at a con- 
stant speed of 320 revolutions per min- 
ute by an 18-inch pulley operated by a 
6-inch belt, and this shaft through gear 
cones and back gearing imparts to the 
spindle 16 rates of speed, varying in 
geometrical progression from 15 to 350 


revolutions per minute, the gear ratios 
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[his constant-speed drive enables the 
spindle to be driven efficiently under all 
conditions. It provides for the use of 
the same size pulley on both the counter 
shaft and machine, thus giving greater 
belt contact and driving leverage than 
can be obtained with the usual cone drive 
When desired, a friction pulley can be 
substituted for the regular driving pulley, 
thus adapting the machine for driving di 
rect from the main line and doing away 
with the necessity for a countershaft 
The friction clutch is controlled by levers 
placed conveniently at either side of the 
machine. An interesting feature incor 
porated in this friction arrangement is a 
simple brake, which, upon the clutch be- 


ing released, stops the spindle and acts 


























medium of silent chain and sprockets 
The proportions of the column, knee 
and table and the heavy design in gen 
eral are clearly brought out by the half 
tone and the line drawing Fig. 3. It will 
be seen that the column is so designed as 
to house in the spindle, thus adding to 
the strength of the bearings and r ducing 
the possibility of springing under heavy 
cuts; the finished surface forming a bear 
ing for the knee is extended to the top of 


the frame, making it possible to clamp 
rigidly any regular attachment directly to 
the column face 

[HE SpinpLe AND Drive 


The spindle and its driving mechanism 


are illustrated in Fig. 4 lhis drawing 


shows clearly the proportions of th 


spindle, the method of supporting th 
bro1 r hoxe Ss, i d T means f ( np 


“a 


HEAVY PLAIN MILLING MACHINES 


ranging from I to I to 21.3 to 1. The 
speed changes are controlled by means 
of an index slide and levers on the side 
of the machine lo change the speed it 
s necessary only to unlatch the lever in 
he vertical slot and move it down as far 

it will go; then move the index until 
it is under the column on the speed plate 
corresponding to the required speed; the 
lever is then moved up as far as possible, 
le locking pin engages the correct hole 


he 


and the proper gears are in mesh 
ever over the plate gives two series of 
The back 


gears are thrown in and out by a lever 
the locking pins that 


me fast and one slow 


n the usual way; 
engage the spindle sleeve, which replaces 
the cone head, are operated automatically 
by the movement of the lever Che 
shafts and gears in this driving mechan 


nm are irdened 


FIG. 2 


as a lock when chucks or cutters are be- 
ing removed from the threaded end. 


Motor DRIVE 


When the miller is equipped with either 
variable- or constant-speed motor the 
usual pulley is removed and replaced by a 
sprocket for a silent chain. ‘As will be 
seen from Fig. 2, a suitable pad is cast 
on the rear of the base as a support for 
the motor bracket, so that a motor drive 
may readily be installed at any time with 
out extensive refitting of the machine 
With a variable-speed motor the spindle 
gearing is simpler than shown in Fig. 4, 
though the sliding gear is retained, this 
gear with the back gears giving the 
spindle four series of speeds controlled 
by the levers. With a 3 to 1 motor vari- 
ation the speeds in the four series range 
from 9% to 351 revolutions per minute, 
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each series having of course as many in 
termediate speeds as there are points on 


the controller. 


[HE TABLE AND FEEDS 


Fig. 5 shows the heavy design of table. 
saddle and knee, and illustrates part of 
the feed mechanism. The saddle has wid 
bearing surfaces on the knee, provides a 
long bearing for the table, and, in con 
junction with the deep table and _ stiffly 
braced knee gives a rigidity that adapts 
the machine to heavy milling operations 
The knee is elevated by a telescopic screw 
which does not extend below the base; 
when the machine is fitted with automatic 
vertical feed, adjustable stops are also 
provided. Conveniently located " hand 
wheels fitted with knobs for controlling 
the engaging clutches are provided for 
longitudinal, transverse and vertical feed 
shafts; adjustable dials graduated to read 
to thousandths indicate fhe table move 
ments. The table has quick return and 
slow hand feed, operated by hand wheel 
A at the right and front of the saddle 
When knob B is pulled out, gear C is 
engaged by clutch D and gives quick 
movement of the table. With the knob 
pushed in, the clutch is engaged with 
gear E and slow feed is obtained, the mo 
tion being transmitted from the hand 
wheel through gears C and F to E. Gear 
G drives through pinion H, gear J, which 
meshes with A located on the feed shaft 
lo disengage the hand wheel when using 
power feed, the clutch D is brought to 
central position, a spring detent being 
provided to hold the clutch in different 
positions 

All levers for controlling the various 
power feeds are conveniently located at 
the right of the knee, as illustrated in 
Figs. 1 and 2. One lever on the front of 
the reverse-gear case serves to start, stop 
or reverse all feeds; the two other levers 
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FIG. 4 SHOWING SPINDLE ANI 


DRIVING MECHANISM 
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FIG. 3. FRONT 


AND SIDE ELEVATIONS OF HEAVY PLAIN MILLING 


MACHINE 
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control respectively the automatic trans- 


verse and vertical feeds when these are 
incorporated in the machine. The feed 
screw is not splined, the power being 


transmitted from the clutch gears to the 
table screw by an auxiliary shaft, and, as 
the threads are unbroken, the life of the 
screw and nut is prolonged and their ac- 
The feed mechanism 
is new in design and gives a wide range 
of feeds, 
[he gears are all spur and the drive 


curacy maintained 


varying in geometrical progres- 


sion 
is direct from the machine pulley shaft by 
chain and sprocket wheels which are in- 
side the frame of the machine, thus elimi- 


nating exposed guards. As the shaft runs 


at constant speed, it is possible to obtain 


the correct feeds in relation to the spindle 
speeds in inches per minute. This method 
of driving gives a table feed that is in- 


dependent of the spindle speed and also a 
of feed in inches per minute for 


Che 


fixed rate 


all diameters of cutters feed changes 


are easily and quickly obtained by the 
simple movement of an index slide and 
levers. To change the feed, the locking 
pin of the lever shown at the right of 


the feed case is withdrawn and the lever 
as far as possible; the index 
slide is moved along opposite the column 
in the feed table containing the required 
feed; the lever is then moved down as 
far as it will go and the locking pin drops 
into the hole. The two levers 
give four series of feeds, two fast and two 
slow. The position of the levers for each 
feed is plainly shown by the feed table. 
The sensitive tripping mechanism on 
the front of the saddle is of the double- 
plunger type. It can be set to prevent 
throwing in of the wrong clutch, and when 


moved up 


proper 
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for small mills, and for large mills, from 
With variable-speed 
are in- 


0.041 to 1.33 inch 


motor drive the feed changes 


creased to 16 for each series of spindle 
speeds, the total range being from 0.0025 


to 1.04 inch per revolution of spindle. 

















FIG. 6. VERTICAL-SPINDLE MILLING 
ATTACHMENT 
VERTICAL-SPINDLE MILLING ATTACHMENT 


Reference has been made to the provi- 
sion for clamping attachments securely to 
the column face; this operation is further 
facilitated by the the 
overhanging arm, which is a straight steel 
bar that can be pushed back entirely out 
of the way, thus avoiding the necessity 
This arm is 


construction of 


of removing or reversing it 
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construction, attention is called to the ar- 
rangement of the driving gears, which 
allow an unusually long spindle bearing, 
to insure rigidity under severe service. 
The drive is from the main spindle of the 
machine by means of a clutch arbor, 
through an intermediate bevel gear mount- 


ed upon an auxiliary shaft and driving 


the spindle of the attachment through 
spur gears, as shown in the sectional 
view. This arrangement allows of a bear- 


ing for the attachment spindle almost as 
large as that employed for the main spin- 
Also the end of the 
spindle has the same size taper hole and 


dle of the machine 


is threaded the same diameter as the ma- 
chine spindle. This allows the same size 
collets, chucks, face mills, etc., 
on either the machine or attachment spin 


to be used 


dle. All bearings are bushed with bronze, 
all gears are of steel and hardened. The 
frame of the attachment is clamped direct 
ly to the face of the knee slide and has an 
outer support to insure additional rigidity 

The table of this heavy milling machine, 
including oil and 
693%4x19 inches, with a working surface 
measuring 5734x19 inches. The total 
travel of the table longitudinally is 42 
inches, the transverse movement I2 inches, 
The net 


pockets channels, is 


the vertical movement 20 inches. 
weight of the machines is 8700 pounds 





The vertical attachment weighs 500 

pounds 

Citric Acid Better Than Cyanide 
By E. VIALL 


A good many toolsmiths advocate the 
use of cyanide on carbon steel because 




















the teed is tripped it is not necessary to 
run the table dog beyond the trip plunger 
to reverse the feed, the simple reversing 
the front of the 
saddle being all that This 
mechanism is in addition to that on the 
side of the knee. The 16 feeds obtainable 
range from % inch to 20 inches per min- 
ute. The feed obtainable per revolution 
of spindle varies from 0.0018 to 0.057 inch, 


of the tripping lever on 
is required. 


\ND KNEE 


FIG. 5. SECTIONS THROUGH TABLI 
clamped at both bearings by a single lever; 
the supports are bronze bushed and an ad- 
justable center is provided to fit either 
the outer or intermediate support for the 
arbor 

A vertical-spindle milling attachment 
designed for use on this machine is shown 
in Figs. 6 and 7, this device being propor- 
tioned to carry any cut the driving belt 


will pull. Aside from the general heavy 

















they say it cleans the surface and allows 
the water to get quickly to the surface of 
the steel, thereby preventing soft spots. 
Now the result of my experience has 
been that if a quenching bath made up of 
citric-acid crystals to a 
used, it will 
It not only prevents 


one pound of 


gallon of water be beat 
cyanide all hollow. 
soft spots, but the steel has less tendencey 


to crack. 
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The New Engineering Trades 
Agreement Between British 
Employers and Work- 


men * 


It is just ten since were on 


the of the 
momentous labor struggle 


years we 


eve most extensive and most 


in the history 


of our national industries “he engineer- 


ing trade unionists were preparing to 
make a series of demands on their em- 
ployers, marked by local strikes, which 


resulted in a general lock-out that par- 
alyzed the engineering and shipbuilding 
throughout 
This industrial war, which began in the 


trades the whole country. 


summer of 1897, lasted until the begin- 


ning of 1898, and one of its most remark- 
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the effect of them has been to 


prevent 
strikes and seriou i 


try ever since 


lifferences, no doubt, as there must al 
ways necessarily be in great industry 
ut these have been purely local and have 
been harmoniously disposed of by the 
means provided. B s not to be de- 
nied that the men—or at all events some 
of them—have felt for some time past 
that the terms of the 1808 agreement were 
drawn up when they were a beaten force, 


feel that a treaty made when they 


were vanquished ought to be 


Chey 
revised ni Ww, 


when they are powerful and prosperous 


again. And the federated employers have 
from time to time listened to and dis- 
cussed their proposals for revision. And 


now, after ten years, has just been drawt 


up and provisionally signed by the respec 
































FIG. 7. SHOWING CONSTRUCTION 
ble results was confederation. The en 
gineering employers drew their various 
local associations together into a federa- 
tion which is the largest and most ski 


fully administered organizatio 


ployers ever known in this or, perhaps, in 


any country. The respective trade unions 


engaged in the various engineering trades 


formed a definite alliance (not an amal 


gamation) among themselves, and 


oined general federation of shipbuild 
ng and engineering trade unions And 
there is no doubt that the formation of 
these federations has made for peace 
When the great strike of 1807-8 came to 
in end it was upon a carefully elaborated 
ind signed treaty which included pr 

visions for the future working of the in- 


dustry These conditions came to be 
the “Terms of Settlement,” and 


known as 


Financial and Commmercial 
the London Times. 


the 
of 


*From 
Supplement 


OF VERTICAL SPINDLI H MENT 
\ exec 1 dies ew agre n t 
between t Engineering Employers’ Fed 
eration and e engineé g ide unions 
as to working nditions and avoidance 
lisputes [h nginering trade unions 
ire the A. S. | he Amalgamated So 
ciety of Engineers), the Steam Engine 


Machine 


ment S 


Makers’ Society, and the United 
Workers’ Associatior ] gre 





signed by n ’ secretaries of 
thes« S ] iT ind 
secretary e Engineer Employers 
Federation, s to ik nal rat i I 
by the . , dies 
TERM HE AGREEMEN 
It is doubtful if, in all our industri 

ffairs, a nprel S1 id fair 
minded document was ever evolved. Its 
principle is justice, and its essence is 
what, in trade-union phraseology is called 
‘mutuality It is the product of mutual 





773 
| | | + - 
spect engendered in the long term of 
peace since one of the most severe indus 


trial wars on record. Here, for instance, 


is the note as sounded in the 
"Te 


ing Emp! 


preamble 


representatives of the Engineer 


Federation the one 
hand and of the engineering trade 


vers 
unions 
ha thea } has met , nt “VT 
on the other hand being met in joint con 
ference, and, being convinced that the in- 
terests of each will be best served and the 


rights of each best maintained by a mu 
tual agreement, hereby decide to adopt 


measures to avoid friction and stoppage of 

work.” 
his, it 

manent abolition of the militant 


will be observed, implies a per 
element 


This was, in effect, the note of the 18908 


agreement also, but that agreement has 
been associated in the minds of the men 
with the surrender of the vanquished, 


is between 
for 
ma- 
national 


whereas the present agreement 


bodies fully equipped 


two powerful 


ith go »d and evil The diffe rence 1S 


terial, and this is what lends a 


and even a world-wide interest to the new 


treaty It pi vides for the effective re¢ 
gnition of trade unions and also of non- 
ion labor 
GENERAL PRINCIPLES OF EMPLOYMENT 
(I) The fed ed empiovers shall 
not interfere with the prop functions of 
the trade unions, and the trade unions 
shall not interfere with the employers in 
the nanagement f their 
Che positior if the trad s thus 
issured and their proper hority is es 
iblished. They can therefor w afford 
to recognize what they hav ymetynes 
ittempted to ignore or destroy 


freedom 


f employment and freedom of labor—in 
ther words, the liberty of th ibject 
Che mnditions of employment are fur- 
ther laid down in another claus« 
EMPLOYMENT OF WorKMEN 
‘(2) Every employer may mg to 
the federation and every workman may 


belong to a trade union or not, as either 
of them may think fit. Every employer 
may employ any man, and every work- 
man may take employment with any em 
ployer, whether the workman or the em 
ployer belong or not to a trade union or 
to the federation respectivel | trade 
nions recommend all their members not 
t ject to work with 1 i work 
nen, and th fed ition nmend all 
heir ml t to obj employ 
inion workm« 1 the gro hat they 
ire membx trade i No work 
man shall b quired to mak i declar 
ation as to whether he belongs to a trade 


[here is greater concession involved in 
the 
both sides 


\mong some employers there has been a 


thi 


sider, but 


clause than may appear to out- 


the concession is on 


very strong objection to the employment 
{ trade-union workmen, however good, 
because of their subservience to trade- 
inion tactics even when their own re 
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lations with their employers are harmo 
nious, but the federation of employers are 
now to agree that trade unionism shall 
be no bar to employment in any work- 
shop. And per contra the trade unions 
will not allow their members to make 
trouble by refusing to work alongside 
non-unionists. The principle of this clause 
was embodied in the 1898 agreement. It 
s no new thing, but it las acquired ad- 
litional importance now, when after ten 


years’ experience the trade unions formal- 
y admit the rights of non-union work- 
men 

Then, again, trade-union rights to col- 
lective bargaining are established in 
Clause 5, while the right of employers to 
elect and rate workmen according to their 
ability or industry, and not merely accord- 
ing to dead-level scale, is also established. 


Thus 


RATING OF SKILLED WoRKMEN 


“(5) Employers have the right to em- 
ploy workmen at rates of wages mutually 
satisfactory to the employer and the work- 
man or workmen concerned. In fixing the 
rates of skilled workmen the employer 
shall have regard to the rates prevailing 
in the district for fully trained and skilled 
nen. Unions, while disclaiming any right 
to interfere with the wages of workmen 
other than their own members, have the 
right in their collective capacity to ar- 
range the rate of wages at which their 
members may accept work. General al- 
terations in the rates of wages in any 
district shall be negotiated between the 
employers’ local association and the local 
representatives of the trade union or 
unions concerned.” 


MACHINE TOOLS 

Peculiar interest attaches to Clause 7, 
which runs thus: 

“(7) Selection, training and employ- 
ment of operatives and manning of ma- 
chine tools: 

“Employers have the right to select, 
train, and employ those whom they con- 
sider best adapted to the various opera- 
tions carried on in their workshops, and 
to pay them according to their ability as 
workmen. Employers, in view of the 
necessity of obtaining the most economi- 
cal production, whether by skilled or un- 
skilled workmen, have full discretion to 
appoint the men they consider suitable to 
work all their machine tools, and to de- 
termine the conditions under which they 
shall be worked. The federation recom- 
mend their members that, when they are 
carrying out changes in their workshops 
which will result in displacement of labor, 
consideration should be given to the case 
of the workmen who may be displaced, 
with a view, if possible, of retaining their 
services on the work affected or finding 
other employment for them.” 

The importance of this clause will be 
apparent to those who recall the heated 
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controversy over what was called the “ma- 
chine question” before the strike of 1897 
The operatives of the A. S. E. claimed 
that all machine tools, even those which 
can be efficiently tended by ordinary la- 
borers, should be allotted to engineers at 
full engineer’s pay, while the employers 
contended that they should select and 
train any men they liked for such non- 
technical work. Moreover, machine work- 
ers have a society of their own, though it 
now operates in alliance with the A. S.E. 
The effect of the above clause is to accord 
the employers the freedom which they 
claimed, but they in turn agree to give 
special consideration to the case of work 
men displaced by the adoption of machine 
tools. “This is a reasonable provision, and, 
as a matter of fact, it is only in accord 
ance with general practice. Few employ- 
ers have allowed skilled men to be (as the 
Americans say) “scrapped” for the sake 
And few skilled operatives 
of the engineering class would be content 
to turn the handle of a machine for the 
rest of their lives even for the rate of pay 
accorded to experienced artisans. Some 
machine tools, of course, require skilled 
men to look after them, but any ordinary 
boy or man can be quickly trained to tend 


of a new tool 


an ordinary machine. 


OveERTIME AND Piece Work 

Overtime is always more or less a sore 
question in trade-union circles, and it has 
been a particularly sore one in the engi- 
neering trades. The trade unions have 
now persuaded the federated employers 
(and no rational employer favors over- 
time as a regular practice) to agree to 
discourage overtime, and that no union 
workman shall be required to work more 
than 32 hours’ overtime in any four weeks, 
unless in cases of urgency and emergency, 
such as “breakdown work, repairs, re- 
placements or alterations for the employ- 
ers or their customers, trial trips of or re- 
pairs to ships.” 

Another vexed question has always 
been that of piece work, which the trade 
unions generally dislike as societies, but 
which skilled artisans like as individuals. 
What the employers secured under the 
1898 agreement was that the rates for 
piece work should be settled by mutual 
arrangement between the employers and 
the workmen, and this condition has 
worked well. But now the trade unions 
have secured from the federated employ- 
ers the concession that no man on piece 
work and at the piece-work rates shall 
earn less than the day’s rate he would 
earn if he were working on time wages 
Overtime allowances are also conceded on 
piece-work prices. 

There was a disposition on the part of 
the operatives to restrict the number of 
apprentices allowed into the trade to a 
fixed proportion of the journeymen. The 
trade unions have, however,. not insisted 
upon a fixed proportion, but have accepted 
the following clause: 
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APPRENTICES 

“(6) There shall be no recognized 
proportion of apprentices to journeymen, 
but it shall be open to the unionists to 
bring forward for discussion the propor- 
tion of apprentices generally employed in 
the whole federated area. An apprentice 
shall be afforded facilities for acquiring a 
practical knowledge of the branch of trade 
he adopts, and shall be encouraged to ob- 
tain a theoretical knowledge thereof as 
far as circumstances permit.” 

Here is no arbitrary restriction, but 
mutual provision for reasonable regula- 
tion and development. 


PROVISION FOR AvorpING DISPUTES 


From the point of view of the industrial 
peacemaker, the following provision is the 
most important of all: 

“(8) With a view to avoid disputes, 
deputations of workmen shall be received 
by their employers, by appointment, for 
mutual discussion of any question in the 
settlement of which both parties are di- 
rectly concerned; or it shall be compe- 
tent for an official of the trade union to 
approach the local secretary of the Em- 
ployers’ Association with regard to any 
question; or it shall be competent for 
either party to bring the question before 
a local conference to be held between the 
local association of employers and the 
local representatives of the trade unions. 
In the event of either party desiring to 
raise any question, a local conference for 
this purpose may be arranged by applica- 
tion to the secretary of the Employers’ 
Association, or of the trade union con- 
cerned, as the case may be. Local confer- 
ences shall be held within twelve work- 
ing days from the receipt of the applica- 
tion by the secretary of the Employers’ 
Association, or of the trade union or trade 
unions concerned. Central conferences 
shall be held at the earliest date which can 
be conveniently arranged by the secre- 
taries of the federation and of the trade 
union or trade unions concerned. There 
shall be no stoppage of work either of a 
partial or of a general character, but work 
shall proceed under the current conditions 
until the procedure provided for above has 
been carried through.” 

This is the 1898 provision more clearly 
defined and confirmed, and accepted by 
both parties after the experience of ten 
years. The settlement of disputes is not 
left to the brute force of strikes, but the 
diplomacy and judgment of other mem- 
bers of the trade. 


CONSTITUTION oF CONFERENCES 


Thus the conferences are to be com- 
posed as under: 

“An organizing delegate of the Amal- 
gamated Society of Engineers shall! be 
recognized as a local official entitled to 
take part in any local conference, but only 
in his own division. In case of sickness 
his place shall be taken by a substitute 
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Any 
member of the executive council, or the 
general secretary of the Amalgamated So 


appointed by the executive council. 


ciety of Engineers, may attend local con- 
ferences, provided that the member of the 
executive council shall attend only such 
held within the divi- 
sion represented by him. A member of 


conferences as are 
the executive council or the general sec- 
retary of the Steam Engine Workers’ So- 
ciety and of the United Machine Workers’ 
Association respectively, may attend any 
in which the societies, or 
directly 


local conference 
either of them, 
Central conferences shall be composed of 


are concerned. 


members of the executive board of the 
federation and members of the central 
authoritY of the trade union or trade 


unions concerned. 
fuses to employ trade unionists will not 


An employer who re- 


be eligible to sit in conferences.” 

Here, again, the trade unions have the 
amplest their administra- 
tive and cooperative functions. They are 


recognition of 


in the position of high contracting parties 
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reason and good sense of those who have 
drafted it, and which may well stand as a 
pattern to the whole industrial world 





Eating Lead Pipe 


under- 
Stock 
Yards have become alarmed over the ad- 
vent of unidentified which are 
swarming in certain sections of the pack- 
ing plants and insisting upon feeding on 
the lead-pipe insulation of electric wires. 
These brown, hairy little wigglers, each 


fire 
Union 


and 
the 


Electrical engineers 
writers interested in 


larve 


five-eighths of an inch long, are moving 
through the “hoof” houses at the yards, 
gnawing irregular patches of and 
often cutting through the cloth and rub- 
short-circuiting the 


lead, 


ber insulation and 


électric current. Holes an inch long and 
half an inch wide have been cut through 
cne-tenth inch thickness of lead pipe. 
“The lead-pipe cinch” bug is the designa- 
tion given the creature by Director Skiff, 
of the Field Columbian Museum, in whose 
little lead 


entomological laboratory this 


eater is under observation. 
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A Little about Brazing 


BAIN 


By J. H 


In brazing solid ends in tubes and sim 
ilar work there are a tew 


membered. Of first importance is venting 


Whether borax or boric 


thrown off, 


acid is used as a 
and the 


ind in the 


flux, gases are 
acid 


in. the borax or boric 


damp tube forms steam; a vent or vents 


must be made to allow the escape of 


steam and other gases 


We will take as an example the job 
shown at Fig. 1, in which A is the tube and 
C the two solid ends to be brazed in. Of 
course, one end could be fitted and brazed 
in first, then the other could be fitted and 


Next, the 
charge of flux and spelter for the last 1s 
the end fitted in, pinned in posi 
tion then with first 
uppermost, which would allow the charge 
of flux and brass to rest on the | 
When 


a small vent hole drilled at D 


put in, 


and brazed the end 


ywer end 
around 


shows 


melted spelter 


the 





»om 
1e ' lace hi is 
tnese i Nace nis 18 


wrong, difficult to do, and liable to burn 


p »w de red rosin put in 


1 the vent hole and melted with 
gentle heat when inside, will stick the 
ose pieces inside and prevent the rat 
tling, or a little varnish will serve the same 
purpose The j would be put in the 
forge as at Fig. 3, thus brazing both tubes 
into the corner at the one heat 
Occasionally it is desired to braze a 
drill, reamer or tap on to a long shank 
Any sort of joint will do, say like Fig 
sor Fig. 5 [he joints may be eith 
pinned or wrapped with wire. After pit 


ning, the tap should be pushed into a larg 
juicy potato, as shown at 4, Fig. 6, or 


may be wrapped with wet waste \ 


millboard, as show 


— 
asbestos 
it B, Fig. 6, should be placed as shown, 


iercest of the flame. For 


{ 
f this character ras bl > give 
job of this character a gas blowpipe give; 


and 1s tar easier to 


handle tempered part, being im 


bedded in a wet substance, is protected, 





» (TER 


a, 
| 

















SOME 


BRAZING 


KINKS 


the outside, the job is ready to remove 
from the fire. While this last braze 
ing made, the steam and gas blow through 
the vent D 


It is, however, often far handier to do 


is be- 


all the fitting up and pinning at once. Fig 
2 shows a job that would be better done 
in this way. In this case the job is rec- 
tangular. The solid 
connected by four pieces 


corners A 
of tubing; the 


four are 
corners are all fitted and drilled ready for 
pinning. 
ed wad of paper C 
the center of each of the tubes 

D of flux and spelter is put in, 
corner fitted in place and pinned 
wads of paper ( 
quired for both ends of the tube from 


Before pinning, a loosely crush- 
is pushed into about 
A charge 

and the 
The 


prevent the spelter re- 


mixing and running all to one end, leaving 
nothing for the second braze on the tube. 
A vent hole is drilled at BBBB. The pa 
per being packed close enough to prevent 
the charge of brazing material at one end 
of the tube from mixing with that at the 
but not close 


other end, enough to pre- 


vent the gases from escaping through the 


vent holes BBBB. Often after a braze 
of this kind is finished, some pieces of 
scale or brass or borax are loose inside 


FIG. 6 





ind the braze can be made without any 
fear of drawing the temper of the tap or 
In beating, as the heat can do no 
harm to the shank, it is best to heat from 


the shank end 


reamer 


There are said to be methods whereby 


brazing cat. be done without heat, by 


chemicals. Don't touch them, unless you 


see them demonstrated. I have tried sev 


eral of them, but never with success. A 
good method of cold brazing would be 
very useful for many jobs, such as bra 

ing patterns to a gate, as shown at Fig 
7. But far, method 
known to have had to 
method which 
is fairly simple and produces good results 
The pattern for th: 
the various patterns 
to be attached to it are made 
The patterns are dressed up and fitted to 
the gate. The gate and patterns are then 
bedded to the correct depth in a bed of 
clay in a shallow box, preferably of sheet 
The the patterns still 
embedded in the clay, is then put into an 
oven and dried at an 
When the clay 


brazed to the 


there is, SO no cold 
therefore 


hot 


me. | 
content myself with a 
if carefully done. 
gate and 
which are 


pr ype r 


iron. box, with 


even temperature 
is dry, the patterns can be 


without fear of 


gate 


any 





1g l Cak re If Voi n 

t ( og nad I tn same 

c Asbestos is stos id clay isbes- 
la hes r asves S nd pias eT rf 

Dp may ve substituted tor clay ut it 


le of plaster-of-paris, clay and asbes 
eing in a drying oven for two weeks 
without becoming perfectly dry Any 
part of the work where the spelter is 
ible » run and where it is not wanted 
may be protected by painting it with black 


id and water 


; tat 
tO Siale 


that the 
be suitable for the work, 


It is hardly necessary 


spelter used must 
that is to say, it must have a lower melt- 
-} 


ing point than the metal for which it is 
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22x40-inch Locomotive - cylinder 
Boring Machine with Adjust- 
able Table 


[he 


signed especially 


machine de 
loco 


motive cylinders having cylindrical valves 


half-tone illustrates a 


to bore and face 
\s will be observed, this machine is pro 
vided with a single boring bar and has an 
idjustable table by means of which each 
center can be successively brought to the 
bar and the work expeditiously proceeded 


with. This single-bar feature, providing 
for the boring of one hole at a time, per 
mits the use of driving gearing of large 


diameter and with ample power for max 


imum requirements, thus avoiding the re 
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to bal 


is rotated by 


diametrically each other 


the 


opposit 
[ he 
large spur wheel driven through suitable 
a clutch shaft which 


ance strain. sleeve 
a 
reducing gears from 


belts from a counter-shaft 
The 


;-Inch screw 


is driven by 
actuated by a 20 horse 


fed 


power motor 


bar is forward by a 2! 


through a geared feed motion, and is pro 
vided with a rapid power traverse for 
In setting 


work, the bar is withdrawn from the out 


quick movement into position 


board head, the cylinder lowered in po 
sition, to the table, and the 
forward until it the 
the outboard head is ad 
justable along the bed of the machine to 
Each of 


secured bar 


run engages sleev 


in head. This 
suit the length of the cylinder. 

the substantéal 
rest, so made that when 


sleeves carries a facing 


which is not in 























22x 

1 Borax as mux $ mpi ved by 

ng or melting it in a crucibl Che 

should be of earthenware, as 

ke f graphite are liable to mix with 

] x if it is melted in graphite 

é | nprov he flux 
yroperly should be tho 

e \ I l p ed i 
i ron p S When cold 
pow | iy degree I iin 

l nor Neve DUY sO alled 

idy-made_ burn x, as it 1S very 

t properly calcined 

In conclusion, remember to keep the 

k clean; no grease ist nor dirt where 
braze Ss ) ¢ made use plet tv oO 

1X, 1 in most cases do not be afraid 


jO-INCH LOCOMOTIVE-CYLINDER BORING 
triction as to gear sizes due to the mint 
mum center distances required for small 
cylinders where two bars are used sim- 
ultaneously It also insures smooth, ac 
curate work in the cylinder bore and 
makes it practicab to employ effectiv« 
slide rests f facing the cylinder ends 
In the machine illustrate mple power 


practicabl 
make th 
to the 


evers and hand 


— ' | ‘ , 
uts, and care has been taken t 


vements convenient 


double set of 


wheels is provided, so that the movem 


can be controlled from either head, as 
may be most convenient at the time 

\ steel boring bar 6 inches in diameter 
passes through a sleeve in the driving 
head, and is driven through two. keys 


MACHINE 


use it hangs suspended in a vertical po 
sition. When it is desired to use the 
facing rests, a convenient lever clamps 
them to their respective flanges, and they 
rotate with the sleeves as long as re 


quired. The boring cutters are secured 1 
a suitable head on the bar, not indicated 
in the illustration These heads are 


changeable to suit the different diameters 


of [he slotted work table is 


-» £ t 


reel 


cylinde Ts 


long; it is carried by four 4-inch 


screws operated by power for raising and 


lowering table: it has a vertical ad 


minimum 
of 20 inches below the 
to 44 T he 
carrying the work table is provided with 


center of 


aistance 


the bar inches sliding head 


powerful clamps operated from the work 
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ing side or front of the machine, for se- 
curing it rigidly to the bed in any desired 
position. The top table has a transverse 
motion by screw of 16 inches on each 
side of the center. An automatic stop 
motion is provided to disengage the feed 
when the limit of travel of the bar has 
been reached. Small adjustments of the 
bar are made by the hand wheels shown 
on the heads. The traverse of the bar 
is 9 feet 4 inches. The machine is stopped 
instantly by friction clutches and a power 
ful brake. The bed is 41 inches wide by 
21 inches deep throughout its upper part, 
and extends down in the foundations so 
as to afford a suitable base for the elevat- 
ing table, and to tie the two ends to- 
gether. 

The machine weighs about 57,300 
pounds. The builders are William Sellers 
& Co., Inc., Philadelphia, Pennsylvania. 





A Square-deal Premium System 


By DANIELS 


I do not wish to make any pretensions 
tc being an expert along these lines, but 
I have had a varied experience in a num- 
ber of machine shops, and under some 
very discouraging conditions. In some 
shops things ran in a “rolling off the log” 
sort of way, where troubles were the ex- 
ception rather than the rule. 

I have sometimes been tempted to be- 
lieve that some so called premium systems 
do not produce the results that are some- 
times looked for or that could reason- 


ably be 


expected from them In fact 
some are not premium systems at all, but 
simply an old piece-work system with the 
rust and grime accumulation of years 
rubbed off and 


named “premium,” and’ started off, with 


a coat of paint put on, 


the results to be obtained a secondary 
consideration. 
Harmony Pays ANYWHERI 

1 think it is a generally admitted fact 
that in the successful operation of shops 
today one of the most important factors 
is a feeling of harmony and good will 
among employees, and between them and 
the management; and that nothing will 
disturb this quicker than a change of 
along the lines of piece work or 


1 


on an rit 


policy 

premium; either the changes 

system or the installation of a new one 
The first thing necessary for the oper 


ation of a premium system is the deter 


mination of the time in which an_ opera- 
tion on any part could reasonably be ex 
rected to be performed. If a good time 
I i 


keeping system is used and operations 
have been properly tabulated and _ re- 
corded, we can get a fair idea of values; 
be relied on entirely, 
since in many cases a little observation 


but this should not 


will show that some operatives are not 
producing a fair day’s work 
But in 


setting rates, care should be 
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go too far above normal pro 
operator knows just 
what he has been producing and you make 


taken not to 
duction, since the 


him feel that you are crowding him, or 
that you want whole hog or none. An 
other reason is that should he fall in with 
your plan, the increased earnings would 
be so small that he would soon lose in 
terest, or in other words, the premium 
would not be worth the effort 


JUGGLING THE Rates 

After getting prices or rates set on cer 
tain jobs, many cannot let them alone, but 
must keep nibbling at them; or as soon 
as the operator’s earnings go beyond a 
certain figure, cut the rate. 

This is sometimes done without the 
operator's knowledge, and at the end of 
the pay period he finds his envelop short 
On inquiry he is told the price has been 
cut. What can be more discouraging to 
a man after a week or two of hard effort, 
thinking his 
amount, than to find that someone has 


earnings are aé_ certain 


arbitrarily taken 10 or 15 per cent. of it 
without his knowledge? Or, in other 
words, after agreeing to pay a certain 
price for the only commodity the worker: 
has to sell and having the goods delivered 
a lower rate is offered 

This price-cutting is also an almost pos 
itive throttling of production within a cer 
tain limit. We find among employees an 
expression like this “At So and So 
shops they allow you to make so much.” 
Now, why is this? Simply because em 
ployees soon determine the limits within 
which they are safe from a cut, and act 
known 


accordingly [he writer has 


many cases where these conditions pre- 


vailed where an operator, by force of cir 
cumstances, has gone over his daily pro 
duction and, rather than risk a cut, sac 
rificed the value of the extra work to 
avoid not only a cut but the condemnation 
of his fellow workmen, who would in turn 


] 


suffer for his folly 


SettinGc New Rates 
I find there is a tendency in setting new 
rates or prices to base them, not on what 
was considered a fair standard of produc 


tion, but at what has been arrived at on a 


premium-paying basis. For example, as- 


sume that for turning machine-steel 
shafts and rods, we arrive at a certain 
number of feet per minute surface-cutting 
speed for finished work. On a premium 
a ee been tnas 1 or P 
DaSiS inis Nas be increased 25 or 50 per 


i 
cent.: On any new work this increased 


prices or rate 


first to notice it, 


i t 

ind he immediately loses confidence in the 
system; the ultimate result will be that 
the system will die out for lack of profit 


; 
to the operator 


We will, of course, 


is infallible, and in this rate 


admit that no man 
setting I be 
lieve there is more room for error than 


in any other department 


in a shop. But 


444 


then it is also evident that errors are 
Some will be too close 


some may look like 


a loss to the company by excessive rates 


made both ways 
nd others too wide 
and prices. Assuming that there are some 
both ways, why not go directly to the 
operator and make an adjustment that 
would be fair to him and also to the com 
pany? 
ADJUSTING RATES WITH THE MEN 

I have many times made adjustments 
of this kind, and nearly always gained my 
point, and at the same time gained the 


interest by 


cperator’s confidence and 
making him feel that he was going to get 
a square deal. In the majority of such 
cases I have found that the production in- 
creased on these machines 

This may sound impractical and poor 
policy to some, but my experience has 
been that 90 per cent. of the men in the 
trades are honest and that better results 
can be had from them by applying the 
golden rule and making them feel that 
heir interests, as well as the company’s, 
looked. after 
one way to get out of any man the most 


ire being There is only 
that is in him, and that is to place no limit 


his earnings, 


on either directly or indi 
rectly, any more than you would on his 
production 

Manufacturers should pay a little more 
ittention to this end of their system, and 
not expect overworked foremen to look 
ifter it for them. They should get good 
practical men to attend to all the detai 
By a practical man I do not mean a $12 a 
week clerk, who does not know the differ 
ence between a monkey-wrench and a 


steam cylinder, but one who can analvze 


perations, can determine the producing 
power of machines, and make a proper 
ipplication of them. Then I am_ sur 


here would not be a premium system in 
the country that would not be giving the 
best results 

[A policy of rate-cutting will destroy 
the efficiency of any premium system, and 
it was the inherent tendency to such cut 
ting as part of the piece-work system that°* 


led to the invention of the premium plan 


All this has been explained in these col 
umns repeatedly, but the effect of rate 
sutting, as described by our c rrespon 
dent, cannot be repeated too many times 


Ep. ] 


Kerosen Is sti 1 large factor in the 


-e itn 1] ’ 
world otf artificial illumination. and the 


candle is not extinct The bureau of 
manutactures in the Department of Com 
merce and Labor reports that this country 
has an export trade in candles worth 
about $700,000 a year, or more than it ex 
ports of incandescent lamps. But Great 
Britain did an export trade in candles of 


$3,178,000 and France in 1904 shipped out 
$1,218,500. The chief markets, apparently, 
are the Cape of Good Hope, Natal, Port 
uguese East 


Africa, Morocco, China and 


Africa is the largest consumer 
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Molding Six Worms at Once 


By G. Ray 


[he article at page 550, in regard to 
making four worms on a molding ma- 
chine, reminds me of a proposition I had 


some years ago. We had taken an order 
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2), and have keys dovetailed in them, as 
at B, which slide in the keyways of the 
shaft. The two gears marked C serve as 
a drive for the last two gears in the train 
and also correct the direction of rotation 
of the worm. This gear box is made of 
two sections, fastened together with ma- 
chine screws, and is bored to form a 
bearing for the worm shafts. This pre- 
serves perfect alinement and prevents the 
worms from wabbling, should the nuts be- 
come worn. 

In Fig. 5 we have a sketch of the ma- 
chine assembled, the worms being omitted 
so as.to give a better view of the strip- 











FIG. 2 
THE WORM AND 


THE SPINDLE 
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mesh properly. This shaft is rotated by 
handle G, forming the drive of the ma- 
chine. H shows the guide plate for the 
lower worm, the nuts being much thicker 
than those in the stripping plate. These 
nuts, as well as those in the stripping 
plate, are of babbitt, and are poured after 
the machine is assembled, the worms be- 
ing then taken out, and the nuts relieved 
until they work freely. 


Wuy THE Lower WorMsS ArE LONGER 


The lower worms are arranged so that 
they stay in the nuts when the upper 
ones are ~lear of the stripping plate, thus 
allowing tne latter to be removed. Stops 
are provided on the frame of the machine, 
so that the hight of the worms above the 
stripping plate may be easily regulated. 

The stripping plate is fastened to the 
frame of the machine by flat-headed ma- 
chine screws, as also are the gear box 
and lower plate. The guide plate H is 
fastened on the lower side of the lugs, so 
that it may be easily removed. 

It will be observed that the parting line 
is not straight, but, starting in on a level 





FIG. 4. GEARING OF THE MOLDING MACHINE 
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FIG. 3. THE STRIPPING PLATE 
for gray-iron worms, intending to mold j 
them on a match board. The results were ) 
not all that could be desired, and our cus- 
tomer refused to accept the worms. So it 
was up to us to devise some other means ia eee Oi eae 
of molding. 
The following illustrations will show 


how we overcame the difficulty, by mold- 
ing six worms at once, screwing them out 
of the sand. 

Fig. 1 shows the pattern to be molded. 
This was cut in two, at A, shown by the 
dotted line, and the shanks were molded 
on a stripping-plate machine. 

Fig. 2 shows the shafts, six in number, 
with core prints at the top. Twelve worms 
were cut, of which six were mounted on 
the top of the shaft (Fig. 2) and six on 
the bottom, those on the bottom of the 
shaft being somewhat longer, for rea- 
sons which will appear later. 

Fig. 3 is the top view of the stripping 
plate, showing the position of the worms, 
which gives the molder plenty of room to 
tuck the sand. 


Tue Gears Usep 
Fig. 4 gives the top view of the gear 
box, in which are eight gears of eighteen 
teeth, six pitch, and one gear of thirty 
teeth, six pitch. The six gears marked A 
are bored a sliding fit to the shaft (Fig. 
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FIG. 5 THE MOLDING MACHINE 


ping plate and nuts. D D are two bevel 
gears, one being fastened to the same 
shaft as the big gear in the gear box, the 
other mounted on a shaft FE. It runs in 
bearings F F, which are located in the 
correct position, so that the two gears will 


with the top of the plate, follows the pitch 
of the worm three-quarters of a _ turn. 
This does not leave any sharp corner in 
which the molder must tuck sand, and 
lessens the liability of loss of castings due 
to the molds washing. 


pe 
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Practical 
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From Our 





Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 
Automatic Releasing Air Clutch 


In 1905 I had to design an automatic 
machine, the main part of which was belt 
driven, and some auxiliary motions of 
which were performed by the aid of com- 
pressed air-operating pistons through 
piston valves, the latter actuated by small 
cams 

It will be readily conceived that should 
the air pressure fail, thereby stopping the 
motions it controls, while the main part 
of the machine keeps on moving, interfer 
ence must eventually take place, and a 


“smash-up” result. To avoid any damage 
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Air Supply T ) Drain Cock 
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being done to the machine, it must stop 
as soon as the air pressure fails. 

To arrive at this, several ways pre- 
sented themselves; but none seemed to be 
aS promising as what I would call an 
auto-release pneumatic clutch, shown on 
accompanying drawing, which was 
adopted and proved to be a success. I 
will try to explain briefly how the clutch 
operates. 

The throttle valve A being turned to 
the left, air is admitted under pistons B, 
which, through toggles C, apply shoes 
which stay clutched to the pulley as long 
as the air pressure remains sufficiently 
high. When the pressure fails, the fric- 
tion shoes are immediately released by 
the springs, which have been made strong 
enough to overcome all frictional resist- 


PAY 


FOR 


ances and centrifugal force The shoes 
being released, the machine stops 

It is obvious that the clutch can be op 
erated from any distance, and it may have 
a great advantage over purely mechanical 
clutches, as it is self-adjusting I have 
not altogether run away with the idea that 
the application is new, but I thought that 
to your readers. 
J. A. G. Goutet 


A Quieer Standard Screw 


There has been much written about the 
gap existing between the teaching of the 


it might be of interest 


ordinary elementary school and the re- 








USEFUL 





IDEAS 


the radius Thus on the diameter the re- 


duction would be 0.16 X 2, which is 0.32 
[his was another way of saying that an 
inch tap, for instance, would measure |! 
inch — 0.32 of the pitch 

Thinking that perhaps I had misunder 
stood: him, I ventured to inquire if what 
I had gathered from his lecture was cor 


rect. “Oh, yes. Why?” I explained 

all taps were made a definite standard size, 
that a I-inch tap measured 1 inch. “Oh, 
yes,’ he replied, “you may have thought 


so, but the difference is so slight you 

uuld need an instrument called the 
micrometer—which you may have heard 
about to detect it.” The difference, ac 
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DETAILS OF AUTOMATIC RELEASING AIR CLUTCH 


quirements of actual working life, but 
during the last few years this gap to a 
great extent has been filled up by the 
technical school. The teaching there 
given is generally correct and reliable, but 
there creep in at times ridiculous mis- 
takes 

I attended a lecture on screw threads 
at a large technical school in the west of 
England. The lecturer was the head 
master of the school and an A. R. C. Sc 
After giving the history of the screw 
thread and enumerating the different 
kinds, he went into details, taking first 
the Whitworth thread. He informed us 
that Whitworth first turned his stock to 
standard size, then turned the thread to a 
sharp point and finished off with a chaser 
which took off 0.16 of the pitch to form 


cording to his reckoning, was only 0.04 
He proceeded to explain what a microme 
ter was; how delicately it measured sizes 
up to thousandths, etc. etc. Of course, 
this instrument was only used in the 
laboratory, nothing being done in the 
workshop requiring its use 

This was too much. Up jumped a fel 
low, with a set of feelers in his hand 
Selecting the 0.002 feeler he asked the 
lecturer if he had ever seen anything like 
that before, and further would he believe 
that in his tool cupboard at the shop there 
is a mike that can be set to a ten-thou 
sandth part of an inch, and what’s more, 
it is used every day. The lecturer col- 
lapsed at once, he “really wasn’t aware 
that these instruments were in common 


use. He must look it up.” 














780 


What he wanted to tell 
the thread was made sharp at top and 


bottom, the depth would be 0.96 of the 


us was this: If 


pitch, but allowing 0.16 of the pitch, or 1/6 


of the total depth, for the radius at top 
and bottom, the actual depth is 0.64 of the 
pitch, or 2/3 of the total depth. 

L , England A Mere TURNER 


A Drilling Jig 
samples of 


In a class of work a few 


which are shown by the sketches Figs. 1, 
2 and 3, the two holes a and b were for- 
| 


merly drilled by means of jigs shown by 


Figs. 4 and 5, which, as may be imag- 


ined, were not prize winners in jig design. 


THE ORIGINAL JiGs 
The jig in Fig. 4 was the one causing 
most trouble, and it was to replace this 
gotten: up. The 
work was inserted in the jig, being located 
by the diameter c, Fig. 2, fitting into a re- 
cess in the jig, and then a screwdriver 


that the new jig was 


was used to clamp the work by means of 
the screw below. The price was high and 
the production small, and the job was 
considered a poor one by the operators 
to drill the small hole, 
inch diameter, first, and then insert a 


[he practice was 


pin to keep the work from turning while 
the large hole, 23/64-inch, was drilled 

The jig, Fig. 5, may be described as a 

rt of built-up frame about as shown by 
sketch. The work, a brass casting Fig. 1, 
which had previously been turned to size 
at diameter c, was placed with this part 
in the recess of the jig, located against 
the pin a, and the wedge d inserted and 
driven up with a hammer 

The jigs, Figs. 4 and 5, were used on a 
two-spindle drill press under each spindle 


\N 


« Diam, 
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Examples of the Work to be Drilled 


1 1 1 . 
1f which was bolted a plate having a slot 
in which the jig was placed to prevent its 

irning 
WITH A 


THe New Jic, First MApt 


ToGGut 


Fig. 6 shows the jig that replaced the 


ld ones and shows it as first made. It 


has a base a into which are screwed the 
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two posts b b, the tops of which are 
bound together by the yoke c, which is 
pinned to the posts. The piece d is raised 
and lowered by the lever e and toggle 
joint. 

Yoke c holds the drill 
piece d holds the work-holding plug, each 


bushing, and 


much time in setting up and assured the 
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guides being properly set at all times. 


In operation the work is put into its 
seat and is quickly clamped by the lever 
and toggle. It is drilled at whichever 
end of the table it happens to be, then 
moved to the stop at the other end, and 
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FIG. 6 The New Jig, as 


at first made with a Toggle 
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the bDacK 
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a work-box on the floor, and 
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FIG. 9 \ Leeman aimee 
FIG. 4 
The Jigs which were Superseded 
A DRILLING JIG 
of which may be changed for different the second hole 
jobs. side of the table at each end are 
The guides g g were bolted to the drill leading to 


os 
table, and 


at each end was an ad- 


justable stop A. Later on the jig with 


the guides and stops was mounted on a 
base plate of its own, and the guides 
The whole was held on the 


This saved 


d »weled on 


drill-press table by clamps. 


the work when released 


is simply pushed 


out behind and finds its way to the box 


Tue Toccte RepLtacep py A CAM 


The toggle joint worked very well on 


the turned 


work, Figs. 2 and 3, and simi- 


ne ee nes 
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lar pieces, in which the variation in length 
was very slight; but it was not possible 
to hold castings such as Fig. 1, owing to 
the differences in length. 

Accordingly the lever and toggle were 
replaced by the cam lever, Fig. 7, and a 
roll held by a bracket fastened to the 
under side of piece d. This completed 
the jig as finally used, and gave very sat- 
isfactory results. 


THe Repuction 1n Cost sy THE USE OF 
THE New Jic 

[It might be mentioned that with the 
new jig the cost of drilling castings like 
Fig. 1 was reduced about 35 per cent., 
and as that job alone came along in 8- and 
10-barrel lots the jig was a good invest- 
ment. The cost of eight or ten other 
pieces which went into this jig was re- 
duced in like manner. 

he jig is obviously adaptable to any 
piece of turned or cast work, within cer- 
tain limits of size, which requires either 
one or two holes to be drilled 

RAYMOND GRANT. 





Grinder for Valves in Automobile 
Engines 
Inclosed you will find drawing of a de- 


vice for grinding in valves for gas engines 
in automobile work. My claim for it is 
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forming of ring grooves or cutting sur- 
faces. 

The oscillating motion of this grinder 
is obtained by gear A driving gear B, 
which has crank D pinned to it and car- 
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THE GRINDER READY FOR USE 


ries roller J, placed one inch off center 
This roller forms a crank pin and, being 
rotated by gear B, works in the elongated 
slot in F, giving an oscillating movement, 
which is necessary to grind valves ac- 
curately. 
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Roller Tool Steel » 
Hardened “75° 


Mach. Steel 
DETAILS OF THE 


that it will do the work of six men grind- 
ing by hand, and that it does the work 
more accurately. 

It is operated in a drill press, and has 
a rapid oscillating motion, which quickly 
It produces an 


grinds valves to a seat. 
absolutely smooth seat and prevents the 





Oscillating Chuck 


al Driver 


Mach, Steel-D 
GRINDING DEVICE 


The valve driver can be made like a 
screw driver, or to suit the valve to be 
ground. It should fit the valve tightly, so 
as to lift it up and down when grinding. 
Flat-head screw G and washer H bolt F 
to A, which is machined so as to be a 
running fit in the bronze casting C. Han- 
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dle K is a piece of one-half inch cold 


rolled steel pressed into the casting C, 
and can be held by hand or made long 
enough to stop against the drill-press 


column R. H. MitrcHete 





The Cutting of Simple Edge 


Cams 


In cutting edge cams, “Arteby,” “Dy 
namic” and “Milling Hand” agree only on 
one point, which is the importance ot 
accuracy 


} 


Arteby lays out his former hve times 
the size of the desired cam, then roughs 
it out by varous devices and files it up by 
hand, depending on the cam-cutting ma 
chine to correct the errors in its reduc 
tion of five to one. Dynamic cannot cut 
with accuracy without making gears tor 
each lead on the cam, unless the cam 1s 
designed to fit the gears instead of the 
work to be 


take an exact finishing ¢« 


done. Mulling Hand cannot 
ut unless the cam 
is first roughed out 

In cutting a cam of this kind it is nec 
essary to have two directions of feed, one 
circular and the other toward the center 
These must be accurate and easily ad 
justed to cut perfect cams, and all parts 
must be held firmly to get speed and there 
fore a low cost. On a milling machine 
these requirements can be met by so 


mounting a slide that it can be given a 
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CUTTING DEVICE FOR SIMPLE EDGE CAMS 


vertical motion in front of the cutter 
On this slide mount a spindle to carry the 
cam blank to be cui and arrange to drive 
this spindle from the feed screw of the 
table and to control the vertical motion of 
the slide by an adjustable inclined plane 


fastened to the table. When such a fix- 








ture is made and used correctly a cam of 
any throw can be cut with a variation of 
not over one thousandth of an inch for 
its full circumference. The same setting 
can be used for the roughing and finish- 
ing cuts. 

The outline illustration shows the fix- 
At A are the 
clamps which the fixture to the 
milling-machine pillar. B is the slide, C 
the spindle and D the cam blank to be cut. 
The inclined plane is at H, with its ful- 
crum at L and controlled by the adjust- 
The scale M is used to set 
the plane. The spindle £ is 
geared to the flexible shaft F and this in 
turn connects with the feed screw. 


ture which I have used 


fasten 


ing screw K. 


inclined 
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and quick method of change from one 

throw to any other throw of cam desired. 
J. Bertram. 





How a Small Foundry Tackled 
- a Large Job 


It is easier to do a piece of work when 
you have everything at hand than it is 
when everything has to be planned and 
then the fixtures In this ar- 
ticle we will try to describe how a large 
job was done in a small foundry, a job 
that required good substantial rigging in 
order to be successful; it was the making 


__ iff " 


collected. 











FIG. 2. POSITIONS OF 


If this is mounted on a milling machine 
and the feed screw geared so that the 
cam blank will make one revoluton to 10 
inches of travel to the table, and if the 
distance from the fulcrum L to the scale 
V is 10 inches, then the throw of the cam 
will equal the distance, measured at M, 
that the inclined plane H is raised above 
the level. If we wish to cut a cam with 

rise of % inch in 300 degrees, we will 
have = <% 

300 
distan¢e which the plane should be raised 
above the level, measured on the scale M. 
By graduating the scale in hundredths 
and using a vernier, the inclined plane 
can be set to a thousandth of an inch per 
revolution of the cam, giving an accurate 


inch =0.15 inch, or the 


LADLES FOR POURING 


THE MOLD 


of a large roller as shown in Fig. 1. The 
dimensions shown will give the reader an 
idea of the size of the roll. In the end 
view is shown a rib at D, which is cast 
the roll and has the 
We had no pit deep 


the entire length. of 
risers P at intervals. 
enough to cast the roll on end, so this 
top was cast on to catch any dirt that 
might rise to the top of the mold and this, 
of course, was planed off before the roll 
went to the lathe. Strange to say, we got 
a perfect casting this way, though almost 
any molder would want to make it stand- 
ing on end. 

Fig. 2 shows how we had to arrange to 
pour this mold. We had one crane and 
one good geared crane ladle, as shown, 
and we also had one large flat-bottomed 
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ladle and one large shank ladle. You will 
note the pile of car-wheel chills upon 
the top of which are arranged some heavy 
timbers, and on this we have also some 
pieces of railroad iron as shown at M, 
which were used so that the ladle could 
be slipped while pouring. As_ before 
stated, the ladle was quite flat and we 
had to advance this as we poured our 


casting. In Fig. 3 you will see how we 
made a lever and safety handle for this 
large bowl of iron. As it was easy to 


trip, we used the strong wood lever fast- 
ened as shown in the cut. 

We filled this ladle from the 
ladle, and then filled our crane ladle and 
were ready for business. We had some 
good men on the lever and also some men 
with pinch bars, as shown at &£, to ad- 
vance the ladle when we were pouring the 
mold; by using the long lever we had 
good control of the large ladle of iron. 
We had everything securely arranged, 
and as our men were well organized we 
got out the casting without a hitch. 

C. R. McGaHey 


crane 





Drilling Knuckle Joints—A Bor- 
ing-tool Holder for the 
Miller 


I would like to point out that the de- 
sign of a drill jig for knuckle joints, by 
“Rover,” England, at page 286, is faulty 
in more respects than one. He says that 
“after eight months’ use the jig gives sat- 
isfaction in accuracy and speed.” From 
my experience, a threaded drill bushing 
rarely, if ever, gives satisfaction, and cer- 
tainly not after a little usage. It 
possible to retain its accuracy after hard- 
ening, takes longer to make, and also 
necessitates extra work in boring and 
threading the jig to suit. The jig shown 
would have been better without being 
clamped at all in this direction, for in- 
stead of preventing springing, it is more 
likely to cause it. Loose pieces of any 
kind in a jig are objectionable. A _ jig 
should be designed so that as little ex- 
pensive labor as possible need be ex- 
pended upon it. In his design it is im- 
perative that a great many parts must be 
very accurately machined. There are 
three separate grooves to slot, to which 
four pieces must be nicely fitted; the 
bushing must be located exactly central 
with V pieces, which is difficult for the 
toolmaker; the distance between the bot- 
tom of the steel block C and the surface 
X must be exact, and the hole for the 
be nicely 


is im- 


clamping screw must also 
located if the end of the screw is to fit 
the hole in the knuckle joint. 

I was much interested to note, a short 
while back, that Syd P. called attention 
to the fact that tool draftsmen were too 


fond of using cast iron for jig bodies, 
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when machine steel is sometimes better 
and can be utilized without so much 
labor. This is most obvious in the case to 


which I have called attention, and I sub- 
mit a sketch following out this idea 

Fig. 1 little lhe 
body is a piece of cold-rolled, or if this is 


needs explanation 
not to be had, ordinary bar machine steel, 


finished all over. The groove marked x 


is first milled out, and then the two 
grooves marked y, which leaves the locat- 
ing block z to fit nicely the gap in the 


knuckle This is locked to 


joint 


square 





‘ 
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Clamp 
FIG I. DRILL JIG FOR KNUCKLE JOINTS 


end of s by the lock screw at the end of 
the jig, and fastened securely down on the 


base by two screws in the swinging clamp 


An ordinary hardened and ground {ool- 
steel bushing is used. Almost any boy 


in the shop could do all the rough milling 


m this jig, leaving 1/32 inch on the cen- 


tral block for the toolmaker to finish off 
accurately. The only other point which 
requires care is the location of the bush- 


After the boy had done the 
would 
this jig in 10 to 15 hours. 


ing hole. 
rough work | guarantee to finish 
I know that many employers insist upon 
having pretty jigs and fixtures designed, 
but I think if draftsmen 
cheaper tools more into notice, they would 


brought these 
find favor in many instances 

Fig. 2 
the milling machine, which will appeal to 


shows a boring-tool holder for 
of its sim 
manufacture. The ma- 
is turned to fit the col- 


many toolmakers on account 


plicity and easy 


chine steel body A 


a aN B >, 
1 k ; 
r1G 2. BORING-TOOI HOLDER FOR MILLING 


MACHINE 


let of the milling machine or to suit any 
special chuck, whichever is more con 
The it is 
32-inch out of 


about 


after 


venient. hole in bored 
1/16 
which a section is cut away to give room 
for the The body is 
then split, sufficient spring being obtained 
hold the sleeve B. This is put into 
place, and hoth the body and sleeve put 
» the milling machine and the hole for 
bored in B, this hole, of 
course, being eccentric with the outside. 
The tapered face of B is marked with 


or 3 center, 


set-screw shown. 


to 


int 
the boring tool 


suitable graduations, and zero marked on 
the front face of A. B is,also split to 
hold the boring tool. It is quite evident 
that if the and B 
turned around a little, the boring tool 


will be 


set-screw be loosened 


inserted therein thrown a little 


more out of center, and by this means a 
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hole may be bored to exact size with 
greater ease than by the usual uncertain 
method of bending the boring tool. This 


holder was made by one of our toolmak 


ers and gives great satisfaction to those 
I It is just the 
simplest and cheapest I have yet seen. 


SuHotto McKim 


who occasionally borrow it 


A Stop Motion 


in 


The sketch is 


successful operation on a swinging engine 


device shown in the 


put out by a well known concern building 
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Proposed German Metric Stand- 
ard Drill Shank Taper 


According to the “Zeitschrift fur Werk 


zeugmaschinen und Werkseuge,”’ action 
has been taken in favor of discarding all 
American drill-shank tapers and adopting 
a standard German taper. The reason for 
the American 


and that 


this is that system is not 


there is in any case 


consistent, 
in machine building a certain lack of sys 
The 


manufacturers 


tem in the « catalog of one 


f the of 


tools says that there are in the American 


onicity 


largest German 


valve-reversing engines. The movement taper the following things to complain of 
fi the engine is at all times under the 1. In the course of time there have 
control of the operator, the function of been repeated changes therein, so that 
the stop being to prevent overtravel. there is lack of interchangeability ; 

The hand lever 4 controls the valve 2. All the dimensions are irregular 
(called the reverse valve) by which the quantities which cannot be easily repro- 
ngine is started, stopped and reversed. A duced ; 

Hand Levei A 
Connection to 
i Reverse Valve 
Planetary Gear E \ J WY 
Projectionon Lever 
Pin when tirst _ 
es striking Projection i 
+} 
Collar Pin G —_ Mid Position with 
y > Statiot 4 mn 
I ] ) Shaft D> Engine stopped 
J a ~ Epicyclo'ds 
. Frame 
Gear © Fixed ‘ 
Gear F 
. 
» i EZ : 
e ¥y { 
= Crank Shaft 
Ve B 
A STOP MOTION 
pinion B, on the crank-shaft drives a 3. The tapers are not the same, that 1s, 
gear C revolving loosely on a stationary each number is of a different conicity 
shaft D. This gear carries a planetary from the others 
gear E that meshes with a fixed gear F It also seems fitting to German manu- 
on the stationary shaft [The planetary facturers of machine tools that they 


gear carries a pin G that will, in two posi- 
strike projection on the hand 
lever, once on the 


tions, the 


one side and once on 


other. These two positions mark the ends 
of the travel, the engine being under per 
fect control between these two points; 
and it will not run by them 

The motion oi the pin is in an epicy 
cloid. The pointed part of the curve (ver- 


is used at the time of strik 


result that the lever is 


tex or cusp) 
ing, with the 
moved quickly but with a reducing speed, 
and 
It was found that the speed at the flat 
part of the curve ‘was sufficient to throw 
the lever from one side to the other, and 
-ontinual motion 
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so has no tendency to overtravel. 


keep the engine in 


should have a taper system of their own, 
corresponding to the metric system 


Now pressure has been brought to bear 


yn the governmental authorities, and es- 
pecially those of the Prussian railways 
and the imperial shipyards; and while 
the railway officials have not as yet ex- 
pressed any opinion as to the introduc- 
tion of a metric taper, those of the impe 

il shipyards have already expressed 
themselves as willing to adopt drill 


and drills with a metric taper 

the German manufacturers, 
Remscheid 
as willing to deliver 


presses 


Almost all 
the 


themselves 


except firms, have an- 


nounced 
twist drills and drill chucks with a metric 
taper, without any extra charge; and if 


there is any great demand for them, to 











stock them In this direction the fol- 
lowing firms have expressed themselves: 
J. E. Reinecker, Chemnitz-Gablenz; R 
Stock & Co., Berlin; Vogel & Schem- 
mann, Kobel 1/W; Rohde & Schmachten 
Dusseldorf. The firm of Edward 


in Cronenberg, will make an extra 


berg, 
Wille, 
charge for metric taper only so long as 
separate parts must be made to order; but 
will make no extra charge as soon as the 
demand for the old taper falls off 

Rems- 
cheid firms for their position is that for- 
erly when it was attempted to introduce 


attempt 


[he reason announced by the 


German 
was a this 
considered by the committee of the union 


drills with a taper the 


failure; but position is not 


of German tool builders as well taken. 
Ropert GRIMSHAW 


CHe Oruer Sipe Heard From 


With reference to the other side of the 


recent decision of the union of German 
machine tool builders that considered 
the adoption of a metric taper for drill 


shanks, etc., highly desirable—a _ decision 
agreed to by the imperial shipyards, held 
the Prussian state 
railway authorities, and dissented from by 
the Remscheid manufacturers of 
drills and kindred products affected by 
any change in the standard—the German 


twist drills, recently 


under advisement by 


twist 


manufacturers of 


meeting in Hannover, resolved as fol 
lows: 

“The German manufacturers of twist 
drills, here assembled today in Hannover, 
declare unanimously that the proposed in 
troduction in Germany of a metric stand- 


f the Morse taper, which is 
exception introduced in all 


ard instead 
without any 
civilized countries, for twist drills, would 
not only bring therewith no advantage, 
but would be, from an economical point 
of view, of incalculable injury not only to 
the consumer, but also to the entire high 
ly developed German twist-drill indus 
try. 

“The drills 


therefore address to the higher state au- 


manufacturers of twist 
thorities, and to consumers, the respectful 
the introduction 
of a new German or metric taper, until by 
agreement the general intro- 


request, to abstain from 


international 
duction thereof is assured.” 
this decision will be 


The reasons for 


made public later 


Ropert GRIMSHAW 


[Oho! the shoe pinches. In such a com- 


parative trifle as drill-shank tapers the in 


troduction of the metric 


bring no advantage,” 


system “would 


and “be of incalcu- 


lable injury.” Why don’t they measure 
the existing tapers in millimeters and call 
them metric? That is the easy-going so- 


lution to all these difficulties by our ama- 


teur American metricites. By the way, 


who says the metric system is not univer- 
sal in Germany? Perish the thought !— 


Ep. ] 
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Laying Out and Machining 
Elliptical Gears 


Referring to the article on elliptical 
gears, by M. B. F., in the AMERICAN Ma- 
CHINIST at page 479, it seems to me that 
The 


and ¢ as centers are 


there was a small error in figures. 
radii of arcs from a 


0.1016 inch less than from 6 and d as 
centers, while the distance from a or c 
PN 
oy ‘eues’ 
y Ss 
/ % 
re » ’ \ 
“ 8 
<i | 
} 
| 
Z, } 
" "O2». « / 
/ 
\ J 
\ 1.8914 . ra 
\ JA 
0.9219 1.0285 
0.110 0.9219 
1.0318 = Sum 0.1016 
1.0285 ! 
0.0084 = Diff! 
FIG. 1 According to M.B.F 
p k 
2 
3 
v 





1.891- 


FIG 2 According to J. D. W 
LAYING OUT \ND MACHINING ELLIPTICAL 
GEARS 


to d or b is o.110 inch (distance which 
should be added to lesser radius to form 
inch 
My 
method, which as far as I can see comes 


the 


greater), leaving a space of 0.008 


where arcs are supposed to join. 


follows: Represent 
distance the center to 
the centers of the arcs by x. Then 1 
0.0625) | —-*+ 


correct, is as 


from geometrical 


[which is ™% (major axis 
L.414x 
Solving, we find x 


(distance a to d) = 0.9455 + x. 


equals 0.093 and dis- 
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tance a to d equals 0.1315. Fig. 2 shows 
that these figures are correct 
I—+*+ 1.4144 =—0.9455 + +; * = 0.093 
0.093 X 1.414 = 0.1315 
J.D. W 
The author of the article referred to 


has supplied the following remarks with 
reference to the above criticism 

The correctness of J. D. W.’s figures as 
regards centers from which may be struck 


ares that will join on the 45-degree line 
is conceded. However, his figures will 
come no nearer making a perfect ellipse, 


and the error will be in a direction that 
parts of the smaller 
might 


enlarge some 
that the 
In either case the smaller arcs are 
and the 
the theoretically 
this, in th 


will 


arcs so gears not run 


freely 
too large larger 


follow 


inclined to be 
arcs too small! to 
correct curve lo balance 
actual working drawings, the radii of th 
smaller arcs are shown shortened and the 
radii of the larger arcs slightly length 
ened, making the arcs join at space 7, 
Fig. 2, page 479 

My aim is to select arcs that will fol 


low the correct curve as nearly as pos 
sible, but will in no case go outside of it 
enough to interfere with the free run- 
ning of the gears. M. B. F 





The Helping Hand to All Who 


Deserve It 
The editorial which appears at page 
436, concerning the “Young Technical 


Graduate,” was interesting, but I cannot 
altogether agree with the main idea, 
which, as I take it, is that the young men 
spoken off need more of “a helping hand.” 
I am at present watching several young 
fellows all working in the mechar ical line 
and all after the same thing; first, plenty 
of money, and second, to know the why 
and wherefore of every piece of machin- 
ery which comes above their particular 
horizon. In the editorial referred to we 
have pictured a young man 22 or 23 years 
of age, who has spent practicaily all of 
his time 
denly finds himself cast upon the cold and 
unsympathetic world. 

To me this case is about as unlikely as 


at school and college, and sud 


that said young man’s father or guardian 
day and 
will we 


commencement 
Where 


steadily to 


should die on 


leave him friendless. 


find who has gone 
school without either having the “neces 


which 


anyone 


sary” coming from a source will 
not shut off so suddenly, or else having 
made it himself? If the latter, we need 
have no fear as to his future or to 
whether anyone gives him a helping hand 
or not. I do not wish to discourage the 
idea of helping our fellow beings, but the 
great need is of fellows who help them- 
selves. The boys who go to school all 
their young days and have their careers 
laid out ahead by loving and moneyed 


parents are not generally the ones we 








| 
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wish to have for superintendents, as they 
are often better fitted for the parlor and 
such places as Newport, with games of 
polo, golf, etc., as their chief interest in 
life. 

‘THREE-QUARTERS FAILED 

A’ doctor who graduated some twenty- 
five years ago and is today well off, with 
a large practice, told me that, as far as 
he was able to ascertain, 75 ‘per cent. of 
the fellows who graduated with him were 
either dead, working at low wages at 
such positions as hack-drivers or waiters, 
or simply living off money left by others 
The other 25 per cent. included those 
who had died while practising their pro 
fession and those now practising, as he is 

The college was a high-priced one, and 
practically without exception the boys of 
that class were being supported by rela 
tives or friends. 

Now let us look at the other side, or 
rather the boys who “get there” them 
selves. What change of enviroment 
causes this fellow to stagger? Could 
harder things come to him than he has 
already experienced? It is a well known 
fact that those who have the wolf very 
close do not dread him as those who only 
hear very faint murmurs of his howling 
I do not write this in the free and easy 
manner which goes hand in hand with 
hearsay, but because I have been there, 
and in fact have patted the old dog (he 
is only a tame dog when you know him) 
on the head and bidden him a good long 
farewell. I will not say a last farewell, 
as we have only to look at the daily 
papers to read of men who had a million 
between wolfie and themselves, but who 
today are quite chummy with him, though 
many of them prefer to get chummy with 
a loaded gun, never having been on 
speaking terms with the hypothetical ani- 
mal thousands live with. 


Men Wuo Won’t Go to COLLEGE 

There are some young men who do not 
recognize the value of a college education, 
and yet are in practically the same boat, 
as far as success goes, as their brothers 
who work their way through. Take for 
example a young chap I have at present 
under observation. He used to run home 
from school as a boy and stay in the 
woodshed with his little lathe (made out 
of an old sewing machine) and other con- 
trivances, until his mother called him for 
supper; after that was over, back to the 
shed with a lantern until he would be 
either driven in to study his lessons or to 
bed. At 16 he quit school and devoted 
his time to making toy engines and such 
things, gradually changing from toys to 
practical things 

\t the age of 21 this young man went 
to New York and got a job with a large 
firm as a machinist, and a little later I 
got a letter from the young chap saying 


5 
that he was at present receiving $5 per 


day of eight hours, looking after some 
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automatic machines. His father always 
wanted him to go to college and does yet, 
as the happenings of which I write are 
not a year old; but the boy persists in 
working away day and night at practical 
iron and steel lessons instead of algebra, 
ete 

Whether he will ever reach the hights 
he might by taking a college course is a 
question we shall probably never be able 
to answer, but that he will probably reach 
higher than 75 per cent. of the usual col 
lege men is almost certain 

My idea would be to give a hand to the 
deserving, regardless of their education. 

NERALCM., 





Inverted Redrawing of Can 
Tops, etc. 


Inverted redrawing or inside-out reduc- 
ing of cups and other drawn shapes is 


known and practised in many press 


rooms, the usual object being a reduction 
a 
— 
Ay 
A H 








ASG 1th& 














THE DRAWING DIES AND SEAMING ROLLS 


of diameter and sometimes for the pur- 
pose of securing a certain ornamental 
shape, though this is usually considered 
embossing, there being no actual flow of 
metal, strictly speaking The object in 


this case was a “burred edge,” as it is 


knowh, and this edge was required for 
the operation following, that of roller 
seaming. 

The tools will readily be understood 
from the sketch, and the operation easily 
followed by the side-show studies. The 
punch cuts its own blank and draws up a 


shallow cup, as shown at A. Further di 
scent turns this cup inside out at a 
smaller diameter, and all, but obliterates 
the larger diameter, leaving the edge of 
the flange nicely turned over and embos 
sing any desired design or trade mark on 
the body, the shape shown being known 
as the double-panel “snapper” fruit-can 


top, the bulge being intended to remain 





as it is shown unless for some reason the 
contents of the can spoil and by fermen- 
tation cause a pressure which “snaps” or 
bulges the heads outward, thus indicating 
that the contents are unfit for food. The 
smaller panel in the die and knock-out is 
usually made removable, so as to present 
different designs, advertising matter or a 
special factory mark 

Notic ng a few features about the lie, 


it will be seen that the bevel edge permits 


two or three upsettings of the puncl 
fore it is necessary to refit it to the ring, 
and that it can be refitted a few times be 


fore the whole punch must be sunk back 
This bevel is only permissible in round 


" 


work; oval and other shapes had st be 
flat, as it is not convenient to lap such 
shapes to the ring. Two more points in 


the making should be watched to insure 
a good job: The corners of the drawing 
block should be rounded in such a pi 

portion that the larger diametet 
cup delivers to the flange only as much 
metal as the smaller diameter extracts 
from the flange. If the outer corner d 

livers too much stock, wrinkles will ine\ 
itably creep in. Once they start, no 
amount of hammering will chase them 
back, and they can go nowhere else. The 
other point to watch is the corner } If 
this corner is drawn too far it will flar 
outward and hug the walls of the drawing 
punch so tightly that the work cannot be 
extracted, as the plunger aggravates the 
trouble. This fault is avoided by making 
the corner J) a close fit, so as to iron out 
the metal at that point, confining the 
metal to a slightly smaller diameter than 
that of the punch. When this is done, 
little attention need be paid to the actual 
diameter of the punch, as the wear per 
mits easier extraction and the diameter 


is kept within limits by watching the.cor 
ner when resinking 

The spring pins shown keep the work, 
and thereby also the press hand's fingers, 
I also show at X 


the seaming rolls, which will make a neat 


from under the punch 


seam on decorated metal or a_ perfe 
seam on plain tin without solder. I have 
seen these joints stand up under a pres 


sure that distorted can heads into hem! 





Calcium carbide in the form of sticks 
or blocks is now being made in the elec 
tric furnace at Niagara Falls, New York 
In this form the calcium carbide can be 
exposed to moist air and handled without 
suffering appreciable decomposition; it 
can be caused to give off gas with great 
regularity when used in a suitable gen- 
erator, and when the generation of gas is 
to be stopped this can be done practically 
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instantaneously 





In a recent report of a test of auto 
mobiles the reporter calmly announced 
that “five of the cars were air cooled, the 


being gasolene.’ Truly t 


remainder 


tlhe learning is a dangerous thing 
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An Important Industrial Treaty 


We publish in another section of this 
issue an article appearing in the Financial 
and Commercial Supplement of the Lon- 
don Times, which should be of interest to 
every reader who wishes to keep posted on 
what may be done by organizations of en- 
gineering employers and workmen in the 
way of establishing businesslike and work- 
able industrial agreements. 

As will be noticed, this agreement has 
been drawn up, and provisionally signed 
by the respective executive bodies just a 
decade after the opening of the most se- 
rious labor struggle in the history of 
British industries; a struggle which, com- 
mencing in the summer of 1897, was con- 
tinued for well over six months, or until 
the beginning of the year 1898. At this 
period the engineering employers drew 
their numerous local associations together 
into a strongly organized federation, and 
a general federation of the various engi- 
neering and shipbuilding trade unions also 
took place. The disturbances which have 
occurred since the settlement of the 
trouble at that time have been largely 
local, and have been adjusted with little 
difficulty by the organizations concerned. 
The present agreement has been drawn up 
after frequent discussions and proposals 
for revision of the one formerly made. 
Its most important provisions are given in 
the Times’ article, which we reprint, and 
as will be seen from the discussion there- 
in of these various points, it is expected 
that this industrial treaty will work fairly 
toward all parties concerned, and that it 
is likely, in fact, to serve as a model in 
such matters for manufacturing countries 
in general 





Suppression of Tuberculosis among 
Factory Operatives 


A movement that should affect bene- 
heially employees of shops and factories 
was recently set on foot in Providence, 
R. 1, when a number of physicians and 
manufacturers held a meeting for the pur- 
pose of discussing means of checking the 
spread of tuberculosis among factory 
operatives in the State. Various sugges- 
tions as to methods tending to lead to the 
eradication of the disease were proposed 
by representatives of prominent manu- 
facturing concerns and by _ tuberculosis 
authorities. A committee was appointed 
to investigate the subject and confer with 
different factory proprietors as to feasible 
methods of attaining a higher degree of 
sanitation in Rhode Island establishments. 
This committee is headed by Joseph E. 
Fletcher, president of the Coronet Worst- 
ed Company, and Dr. Gardner T. Swarts, 
secretary of the State board of health, is 
also a member. According to the Provi- 
dence Board of Trade Journal the com- 
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mittee has already conferred with repre- 
sentatives of the local board of trade and 
a campaign of action has been mapped 
out which it is believed will produce 
definite and important results. 

Naturally much of the work of improv- 
ing conditions affecting the health of work- 
ing men and women in factories must be 
along educational lines; undoubtedly in 
every important manufacturing commu- 
nity there is a field of opportunity for ag- 
gressive and practical organizations in- 
terested in the welfare of mill and factory 
employees. Discussion with employers 
regarding methods of improving sanita- 
tion and dissemination among operatives 
of information emphasizing the danger of 
spreading tuberculosis through careless- 
ness should go far toward bringing about 
a condition of affairs beneficial to present 
and future generations. 

People who have lived in what are 
commonly called factory villages realize 
something of the extent to which opera- 
tives fall victims to tuberculosis and other 
diseases only too frequently transmitted 
through carelessness or indifference upon 
the part of themselves and fellow opera- 
tives. By keeping their factories clean, 
well lighted and well ventilated, employ- 
ers can do much toward keeping their 
various classes of workmen in sound 
physical condition. Yet individual or con 
certed action by manufacturers can ac- 
complish the best results only when such 
action is accompanied by a _ willingness 
upon the part of the operatives to follow 
hygienic rules during working hours and 
in their own homes as well. 

As regards sanitary matters in machine 
plants, machinists, draftsmen and others 
who have traveled extensively and worked 
im numerous establishments know how 
little attention is paid in certain quarters 
to the most ordinary rules of sanitation, 
while in others every effort is made to 
maintain healthful conditions in shop and 
office. In addition to the features of 
adequate ventilation, sunlight and proper 
toilet facilities, there are a few things 
which might well receive more attention 
than they do in a good many places. One 
of these is the item of cuspidors, which, 
while plentiful enough in some shops, are 
enirely absent in others, with the result 
that the floors are in a more or less filthy 
condition—a condition, in fact, often 
forming a positive menace to the health 
and lives of the workmen. Cuspidors of 
a type that can be readily cleansed should 
be available for all employees, and pro- 
miscuous expectoration should be strictly 
forbidden. Disinfecting solutions and 
daily cleansings should prevent these re- 
ceptacles from becoming sources of dan- 
ger. The old-fashioned wooden sawdust 
boxes which workmen so frequently pro- 
vide for their own use, and which are 
usually in a foul condition, ought to be 
discarded entirely and replaced by metal 
cuspidors which admit of being kept clean. 
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ools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
Metee-ditven Knife Grinder 


The accompanying illustrations show a 
144-inch knife grinder with cabinet bed, 
and with motor drive for wheel spindle 
and table mechanism. The cup emery 
wheel used on this machine is 24 inches 


LATEST 


can be swiveled, the base carrying the 
wheel, stand and motor support being ad 
justably mounted on the slide as indicated 
in the rear view. The hollow knife bar is 
of square section and long knives can be 
drawn down to it firmly to take out wind 
caused by tempering. In addition to the 
end supports for the bar, there is a center 


INFORMATION 


which slides back and forth on its shaft 
engaging first one and then the other 
clutch member for transmitting the power 
through the bevel reversing gears to the 
The dogs on the car 
riage may be set to accommodate any 
length of knife within the capacity of the 


train of back gears 


machine 

















FIG. I MOTOR-DRIVEN KNIFE GRINDER 
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diameter, 8 inches deep with 2-inch rim 
and is driven by a 7!2-horse-power motor 
which is mounted over the wheel spindle 
on a substantial base and geared to the 
spindle, giving the wheel a speed of about 
450 revolutions per minute. The emery 
wheel when set square grinds a flat sur- 
face and should it be desired to grind a 
slight concave the wheel and its motor 


2. KEAR VIEW OF MOTOR-DRIVEN KNIFE GRINDER 


support which adds to its rigidity. On 
the end of the bar is a graduated dial so 
that the knife can be quickly set and 
ground to the same degree or bevel as 
previously ground. The bar is turned by 
means of worm, worm gear and hand 
wheel. The carriage is back geared and 
driven from a 5-horse-power motor by a 
pinion meshing with a double friction gear 


The knife bar is fed forward to the 


wheel automatically by bevel gears and 
cross-feed screws operated in unison by 
the long shaft shown in Fig. 1 so that both 
ends of the knife are fed forward equally 
The cross feed is regulated by a thumb 
screw and can be adjusted to remove 0.001 
inch or as much more as may be desired 
I: will stop feeding and grinding at any 
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point, hence, when properly adjusted and 


set in motion it requires no attention 


The knife bar can be readily run fot 
ward to the wheel by means of the feed 
rod handles and the wheel may be moved 
forward on the dovetailed, gibbed ways 
on the extension at the rear of the bed by 
means of the small hand wheel located at 
the middle of the bed. In the center of 
the large hand wheel shown at the front 
of the bed there is a knob which control 
the friction gear. Loosening this nut wi 
unmediately stop the carriage motion 
without the motors being stopped and th 
carriage can then be moved back and 
forth by means of the hand wheel 


[his grinding machine weighs 9000 |b 
it is built by the Bridgeport, Safety Emery 
Wheel Company, Bridgeport, Conn 


Automatic Spur-gear Cutting 
Machine 


half-tones show a new auto 


Che 


matic 


two 


spur-gear cutting machine, with a 
capacity for cutting spur wheels up to 6o 
inches diameter, 16 inches face, 2% diame- 
tral pitch in steel, and 2 diametral pitch in 
cast 
provided for by the long cutter-slide con- 


the of the 


iron. The unusual length of face is 


struction and arrangement 
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mstruction eliminates the danger of the 
‘utter slide lifting or the parts chattering 
while the cutter is entering the work 


The spur-gear drive is advantageous for 


the high spindle speeds used with the 


high-speed st iin. a 


tect 
ante 1 es 
s t t 
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the feed and speed could have been in- 


creased if they had been of high-speed 
‘ | 
SLCC 
THe Feep MECHANISM 
A new feature which is being embodied 
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FIG. 2. DRIVING 

















FIG. I. AUTOMATIC SPt 
frame, which allows the cutter to cut up 
close to th lumn. The spindle bearing 
sin the center of the slide, and the “draw 

principle is used, whereby the feed 
screw 1s under tension when feeding or 
returning the slide The slide is thus 
lrawn, and t pushed This lone slide 


AR Cl IN¢ MACHINE 
the driv nd feed mechanism was shown 
h ting of 3 diametral pitch in 
30-point carbon steel, 5 inches fa trom 
he solid, using a ughing and a finisl] 
lw cutt sid vy side it a feed r 4 
nches per minute [hes ters were, of 
ITs¢ T rula t > ters ind 


MECHANISM 


OF GEAR CUTTER 


in these machinés is a double train of 
feed gears, whereby double the range of 
for is obtained 


This is op 


feed usually provided 
without extra change gears. 
erated by means ofa sliding double gear, 
moved by a handle, so that with any pair 
of feed-change gears in place, two feeds 
These are so arranged 
suitable for the first cut 


obtained 
feed is 
a finishing cutter and one or 


can be 
that 
when 


one 
using 
} ‘utters in a gang, and, b 
cutters in a gang, and, by 
the “fast” feed 


more fr 


vuughing 
sliding in the “back gear,” 
rate is obtained, which is suitable for the 
When the gear is finished 


successive cuts 


and the next blank is in place, the “slow” 


feed is obtained by merely sliding over 
the “back gear.” 
The feed changes are arranged in geo- 


metrical ranging from %4 
As the cut 


128 revolu 


progression, 
inch to 15 inches per minute 
ter speeds range from 20 to 
| feed 


minute, the 
high-speed cut 


the 
ters to advantage, inasmuch as fast feeds 
would be difficult to 


new 
of 


tions per arrange 


ment allows use 


can be used, which 
obtain in the usual range of feed changes 
The feeds and cutter speeds are indepen 
dent, 
the other 


one being changed without affecting 


THE INDEXING MECHANISM 


arge diameter, 
It is hobbed 


ng mechanism is posi- 


wheel 1s of 


and 1s made in two sections 


loying a locking disk, operated by 
The disk makes one or 
turns, and is locked in position 
ich indexing, without de- 
Change gears 


upon momentum 
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are provided to cut all numbers from Io 
to 100; and all from 100 to 400, including 
multiples of the 
but excepting the prime numbers 


prime-number change 
gears 
over 100. 
above 400 can be made, of course 

The indexing mechanism, when index 


A large number of divisions 


ing, automatically locks the feed, so that 
the cutter slide cannot feed until the di- 
vision is completed. The feed also is in- 
terlocked with the indexing mechanism, so 
that it index the 
feeding 

The levers for engaging and disengag- 
ing the feed, and for indexing by hand, 
operating side of the 
After 

the 
rate, 


cannot while slide is 


are placed on the 
machine, to facilitate the setting 

the it goes through 
feeding, returning at a 


machine is set, 
constant fast 
and the indexing, al! entirely automatical- 
ly, without any attention on the part of 
the operator. 

This machine is No. § of 
Brothers, Newark, N. J. 


Eberhardt 





A New Quick-acting Wrench 


One of the things which nearly every 
mechanic tries to improve is the screw 
wrench, more commonly known as the 


AMERICAN MACHINIST 


tight to the bar and then forces the jaw 


against the work 
While an actual shop test of months or 
years, showing the effect of wear or clog- 


ging with dirt and chips, is what really 





decides the merits of any device of this 
“ 
= 
yy 
el c 


SR nop ppon RFPs 


\ 








ACTION 


DETAILS OF THE 


seems to meet the requirements 


of a practical wrench fully as well as any 


special wrench we have seen, and unless 
hard usage should develop weak points 
which are not apparent, it should find 
tavor with those who do not find the reg- 


ular wrench entirely satisfactory 





Cold-saw Cutting-off Machine 


The illustration herewith shows a cold- 


saw cutting-off machine which has a 

















THE 
monkey wrench. But in spite of all the 
thought and money that have been ex- 
pended, as well as the acknowledged 


weak points of the screw wrench, it 1s 
still m use in every shop. 
One trouble with most quick 


acting wrenches having teeth or notches 
to hold the jaw has been the inability for 
They are also very apt 
that 


great 


close adjustment. 
to wear and cause trouble from 
source. 

The wrench shown, called the “Invin- 
cible” by its inventor and patentee, Noah 
W. Rasnick, of Dante, Va., seems to have 
several advantages The teeth 
are rather fine, but the 
the lock or dog which fits the ratchet and 
the strap which forces it into place 

Placing the wrench on a nut, the slid- 
against it by the 


ratchet 


main feature is 


ing jaw is moved up 
thumb, which continues pressing against 
the strap A, hinged at B, forcing it for- 
ward over the curved back of the lock C. 
If the nut happens to be of a size that 
the the strap 


extreme end of 


with notches, 
will go to the 
the lock In other 


various points, but always brings the 


corresp¢ mds 
forward 
will stop at 


lock 


cases it 


“INVINCIBLE” QUICK-ACTING 





WRENCH 


novel method of drivin g the saw, this be 


ing rotated from the periphery by means 
of steel 
ground, and journaled in removable steel 


rollers which are hardened and 





es 


SAW CUTTING-OFF MACHINE 








COLD 
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bushings held securely in the double driv 
ing gear. By this method of driving, a 
large portion of the blade is available for 
cutting, as little space is occupied by ar 
bor collars 


\ radial 1 
the carriage and the double gear contain 


slot is formed in the side of 


ing the saw-driving rollers is journaled 
this slot. All 
necessary to take up the wear of the saw 
blade is to loosen the stud and lower the 


on a stud held in that is 


double gear until the rollers properly 
mesh in the saw blade. The shears and 
carriage are constructed with the gib on 
top of the ways, the latter taking the 
strain rhe table is of sufficient size to 
enable beams and channels to be sup- 


ported properly when being cut off at any 
The machine has 
and 3/16 


angle up to 45 degrees 
a saw 18 inches in 

thick. It has a capacity for cutting 
stock up to 6 
and I-beams up to 10 inches, at any angle 


diameter 
inch 
round 


inches in diameter, 


up to 45 degrees. The saw runs at a 
speed of 35 feet per minute Che feed is 
of the variable-friction type, adjustable 
with the machine in motion, and contin 
uous in its action throughout its entire 
range, the feed obtainable ranging from 


Che 


wheel shaft is provided with roller bear 


3/16 to 1 inch per minute friction 


ings and has a hardened feed worm mesh 


ing in a bronze worm gear that is 
threaded t receive the feed screw The 
latter is held stationary by a latch pin 
and the worm gear revolves around it, ad 


carriage while cutting To 


vancing the 


return the carriage the latch pin is raised 


and the carriage returned by hand. The 
saw arbor is made from tool steel, hard- 
ened and ground The bearings are all 
bronze bushed or babbitted. When so de- 
sired the machine is arranged for di- 
rect-connected motor drive Che maker 


is the Quincy, Manchester, Sargent Com- 
pany, 90 West street, New York City 


Vertical Cylinder Grinder 


The vertical grinding machine of which 


an illustration is here presented is de- 


signed particularly for grinding cylinders 


for internal-combustion engines and air 
compressors, and may be used for other 
holes and also for external grinding on 
pins, bushings, pistons, etc The main 


frame, which is a single casting, consists 


of a base 


i and column, the former support- 


ing a rotating face plate, and the latter the 


ig 
The 


s made either with 


face plate, 20 inches in 
sets of T 


cross-rail 
diameter, 


slots at right angles, or with the sliding 


table, 16x12 inches, shown, the latter being 
ised f such work as grinding duplex 
linders, making re-setting between the 


operations The table may be 


Innecessary 


cked in any position by a clamp 


[he grinding head is traversed on the 
‘ross-rail by a screw with a dial gradu 
ited to thousandths of an inch, this being 


mplished by hand by the use of the 
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large hand-wheel, or it may be traversed 
automatically at any of six different feed 
ratios. The reversing can be by hand or 
automatically by means of adjustable dogs. 


The spindle is driven from the vertical 

















VERTICAL CYLINDER GRINDER 
shaft. All operations are controlled from 
one side. When ordered specially, an at 
tachment for the use of water, and an ex 
haust fan for the removal of dust, may be 


had, also a direct-current motor directly 
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machine. The capacity 
of the machine for internal work is 13 
inches diameter by 18 inches deep, for ex- 
ternal work 6 inches diameter by 18 inches 
long; it is made by the Saxon Machine 
Company, Holyoke, Mass., and is desig- 
their No. 50 vertical 
The greatest hight is 


connected to the 


nated by them as 
cylinder grinder. 
88 inches, length 60 inches, and width 40 


inches; net weight about 3250 pounds. 





Improvements in the Bath Grinder 


Among the on, the new 
grinders made by the Bath Grinder Com- 
is the new spindle 


improvements 


pany, Fitchburg, Mass., 
head with taper, phosphor-bronze boxes, 
split and adjustable. The spindle is hard- 
ened, ground and lapped, and the end play 
The adjusting 
threads. A guard 
in front, keep- 


taken up by the back box 


collars have square 
covers the driving pulley 
ing dust from the bearings. 

The wheel hood is clamped to the spin- 
dle head, top and bottom, in line with the 
center of the wheel, and affords maxi- 
mum protection without affecting adjust- 
ment of bearing in any way 

Che slot above the bearing in Fig. 1 is 
to support the arm Fig. 2, 
which is used when surface grinding is to 


This arm carries an adjustable 


shown in 


be done 
bearing for the spindle and places it close 
to the wheel, to insure rigidity. The same 
water spout is used in both cases, but the 
surface grinding wheel has a special hood. 

The extension spindle for the surface 
wheel is screwed on to the taper end of 
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the spindle and has square slots on each 
that can be used for 
and These features 
the from cylindrical to 
surface grinding to be easily made. 
The elevating screw is graduated in inches 
and the revolving dial in thousandths, so 
that the head can be easily located and 
stock removed can be 


end, so spanners 
holding 


2llow 


removing. 
change 


the amount of 
measured 

The driving of the wheel in this ma- 
chine is accomplished without idlers, the 
variations in center distance being only 
3/16 of an inch for extreme adjustment 
of head. This is taken up by moving the 
driving pulley by means of hand lock nuts 
on a threaded rod. This also allows a 
take-up of 4 inches of belt before cutting 
becomes 


\nother 


necessary. 
feature is the handle at 
the left, which controls feed of table in 
direction or locks carriage m any 
desired position. This places the control 
of the table in one hand of the operator 
and leaves the other free to adjust the 


new 


either 


work, as in cutter grinding 
the table been 


been 


have 
have 


Bearings under 


lengthened; water 
widened to afford all the protection pos- 
sible; the cross-screw bearing is now on 
the floating or self-centering plan and can 
taking out three screws; 


pans 


be removed by 
kand wheels are enlarged and the positive 
the movement of the 
from one to two 


stops now control 
table within a limit of 
one-thousandths 

As a surface grinder it feeds 9 inches 
crosswise and 36 longitudinally, 


while for cylindrical grinding it swings 


inches 




















IMPROVED BATH GRINDER AND ATTACHMENTS 





USED FOR SURFACE WORK 
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9% inches with regular heads or 14 inches 
with special head and foot stocks, and will 
grind to its full capacity. 





Adjustable Shell Reamer 


The engravings Figs. 1 and 2 illustrate 
a new adjustable reamer fitted with in- 
terchangeable blades cut off from stock 
which is drawn to half-round or D sec- 

















FIG. I. ADJUSTABLE SHELL REAMER 


tion and to exact size, so that it is only 
necessary to mill the tops of the blades 
before putting them into their seats in the 
reamer body. The grooves in the body 
are first milled with a half-round cutter 
as indicated by dotted line at A, Fig. 2, 
after which the metal is pressed over as 
shown at B. This is done when the diam- 
eter of the body is about 1/16 inch over 
size, so that it can be afterward turned 
down to a smooth surface. The collar 
which is shown at C in the sectional view 
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about the grooves in the bodies is closed 
up on a master blade, making all the 
grooves of uniform size, the blades can 
be easily replaced when worn out, with- 
out refitting. The reamer is made by 
the Lapointe Machine Tool Company, 
Hudson, Mass. 





Cross Multiplication as a Time 
Saver 


By Harvey E. Brown 

Referring to “Arithmetical Short-cuts,” 
by Francis W. Shaw, at page 539, would 
it not be better to come at once to cross 
multiplication? To use one system for 
multiplying figures when they happen to 
be equal and to have to use another when 
they are not so, adds a difficulty without 
any compensating advantage that I can 
discover F 

Cross multiplication involves fewer 
figures, it lends itself to the multiplica- 
tion of numbers whether they are of equal 
amount or not, and it also enables almost 
any number of figures to be handled. One 
rule only (that of cross multiplication) is 
used whether a number is to be squared 
yr whether two unequal numbers are to be 
multiplied. Whether there are the same 
number of figures in each number or not 
makes no difference in its application; 
neither does the fact of the numbers, or 
either of them, containing a fraction, as 
suming that the work is being done by 
engineers, most of whom instantly read 
fractions into decimals, mentally. 

Cross multiplication is no doubt known 
to most people; but I do not find among 
my acquaintances that it is used to any 
thing like the extent it might be, and it 
may not be out of place to give an exam- 


ple or two here 
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FIG. 2. ADJUSTABLE SHELL REAMER 


is undercut so as to fit over the ends of 
the blades which are turned on a bevel. 
This helps to retain the blades in the 
This construc- 
tion gives the blades a rigid support and 
also keeps them properly seated. The 


bottoms of the grooves 


grooves are milled on an incline as 
shown, leaving more stock at the threaded 
part of the body and also permitting a 
larger taper hole to be used. As the 
blades are the same size and the metal 


Taking Mr. Shaw's second example, 
709 X 709, and for our explanation calling 
the multiplicand A and the multiplier B, 
thus: 

709 A 
7090 B 


502681 


we proceed as follows: multiply the units 
in B by the units in A, 9X9—81. Put 
down the 1 and carry forward the 8; then 


7or 
multiply the units in B by the tens in 4 
and the tens in B by the units in 4, and 
add together, 9 o+oxoQq-+ 8 8, 
the second figure of the product. Next 
multiply the units in B by the hundreds in 
A and the hundreds in B by the units in 
A and the tens in B by the tens in 4, 
9oxX7+7xX9+0X0 126. Put down 
the 6 and carry forward the 12; next mul- 
tiply the tens in B by the hundreds in A 
and the hundreds in B by the tens in 4, 


oxX7+7xX0+ 12=> 12. Put down 
the 2 and carry forward the 1. Next 
multiply the hundreds in B by the hun- 


dreds in 4,7 KX 7+ 1 50, or a com- 


plete product of 502681 


WorKING Our A LarcerR EXAMPLE 


Taking larger numbers, say 


3405 
8324 
28842660 
we pr »ceed as before: 
4X5, 
4X0 2 5, 
4X4 3 5 2 0, 
4X3+8X5+2) +3 6, 
2X3+8x<6+3xX4, 


8 X 3, 
setting down in each case the right-hand 
figure and carrying forward all others 
and giving 28842660 as the product 

The figures in all cases being simply 
read off much in the same way as print is 
read, nothing requires to be remembered 
beyond the train of figures giving each 
single figure of the product, which is at 
once set down, and no other figures except 
those constituting the answer are put 
down. 

I find in practice that five or six figures 
in each number are handled quite easily, 
and in about half the time that is requirea 
in the ordinary way of multiplication. I 
need hardly say that I seldom multiply in 


any other way 





Wire Fencing as Shelves for 
Pattern-storage Rooms 


Ihe use of wire fencing for pattern 
storage shelves was recently called to my 
Bartlett, 
Boston, Mass. It has many advantages 


attention at the shops of E. E 


In this case the central supporting column 
is used, arms extending each side to carry 
the shelves, which are made of regular 
wire fencing such as is often used for 
office railings 

It is strong, and permits patterns being 
seen from the under side, so that it saves 
climbing up to find things. It does not a 
cumulate dust, as board shelves do, and 
it greatly decreases the danger from fire 

With board shelves, a fire might eat 
away at the lower shelves and, even if the 
automatic sprinklers did let go, the water 
would not get much of a chance at the 
lower shelves 











wire shelves are so thoroughly ap- 


| he 


proved by the insurance companies that 


the 


of insisting on their use in 


they are reported to be considering 
advisability 


pattern-storage buildings. 





New Publications 


TASCHENBUCH FUR  SEEMASCHINISTEN. 
By E. Ludwig and E. Linder, with a 
contribution on Navigation by Prof. 
P. Vogel. 348 4x634-inch-pages, with 
329 illustrations in the text, and two 
colored inserts. R. Oldenbourg, Mu- 
nich and Berlin. Price, 4.80 marks. 

This book, which is a pocket-book in 
fact as well as in name, is an enlargement 
of the “Kalender ftir Seemaschinisten.” 

It is an epitome of a considerable variety 

of information relating to the design, con- 

struction, maintenance and operation of 

their machinery In a 

sub- 


steamships and 
book which aims to 


jects within such limits, naturally a very 


cover so many 


elaborate treatment cannot be expected; 


however, the amount of information on 


many of the subjects is quite considerable. 
I1 starts with the usual tables and infor 


ination referring to numbers, trigonom- 


etry, mensuration, elementary mechanics 


and 


and gives information on 


physics, 


strength of materials, steam engines, 
boilers, screw propellers, and the various 
kinds of ship 


board, the treatment being principally de 


auxiliary machinery on 


scriptive, with a moderate amount of 


theory and calculations, and many good 


Twelve pages are de 
there is a part 


clear illustrations 
voted to the steam turbine ; 
on the elements of electricity, treating 
almost entirely of direct current, alternat 
ing current getting off with but one and 
Other parts treat briefly 


of their 


one-half pages 
of the construction of ships and 
navigation, and considerable space is given 
The 


coinage systems of thirty-three countries, 


to buoys, signals and maritime laws. 


and the weights and measures of twenty- 
four, are tabulated, besides which there is 
a series of tables of equivalents of metric 
and English knots and kilo- 
meters per hour, and tables of postal and 


measures, 


telegraph rates, followed by an alphabet- 
ical index searing in mind the limita- 
tions of space, this is a very handy refer- 
ence book, and the printing and binding 
(barring a fragmentary table of contents 
in the beginning of our copy) are very 


good 





Personal 


Arnold) Schreiner, formerly general 
foreman of the Goodman Manufacturing 
Company, Chicago, IIl., has accepted a po- 
sition as superintendent with the Morgan 
Electric Machine Company, East Chicago, 


Ind. 
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Obituary 


Sir Benjamin Baker died at London, May 
19. Sir Benjamin held a world-wide repu- 
tation as an engineer, the two engineering 
works by which he will best be remem- 
bered being the Forth Bridge in Scotland 
and the Assonan Dam. The Forth Bridge 
has been declared by some engineers as 
the greatest construction in the world. It 
is 2765 yards long and cost $15,000,000. 
Sir Benjamin was the recipient of many 
honorary degrees from the leading uni- 
versities of Great Britain, and was a Fel- 
low of the Royal Society. 





Warning ! 


We wish to again warn our subscribers, 
subscribers, against a man 
by the name of J. D. McDonald, or F. B. 
Kennett, who is fraudulently representing 


and_ possible 


himself as a _ subscription agent for 
the AMERICAN MACHINIST This man 
was released from the Erie county 
penitentiary last January and is back at 
his old tricks. He was last heard 
from April 22 at Winooski, Vermont. He 


is small, weighs about pounds, has a 


125 
very red face, and stooped shoulders. If 
any of our readers are approached by this 


and will telegraph his whereabouts 


man 
we will gladly reimburse them for any 
expense and will make it worth their 


while to enable us to land him in prison 

Do not pay money to anyone claiming 
to represent the AMERICAN MACHINIST or 
Hill Publishing Company unless the 
solicitor letter 
signed by the auditor of this company and 


the 


can show a credential 


limited to three months from date. 





Trade Catalogs 


The Rahn-Carpenter Co., Cincinnati, O. 
Catalog of engine, turret, gap and pan Eureka 
lathes. Illustrated, inches, 51 pages, 
paper. 

The 
Falls, N. Y. 
describing 
18 pages. 


6x9 


General Pneumatic Tool Co., Montour 
Bulletin No. 58, illustrating and 


electric cranes. 7% x11 _ inches, 


Canadian General Electric Co., Toronto, 


Ont. Catalog of Tuerk alternating-current 
ceiling fans Illustrated, 744x9 inches, 23 
pages, paper. 

Fortuna Machine Co., 127 Duane street, 


New York. Catalog of portable electric tools 
for drilling, reaming, tapping, grinding and 
slotting. Illustrated, 7x10 inches, 16 pages, 
paper. 
r. R. 
Washington 


Manufacturing Co., 83-85 

Brooklyn, N. Y. Catalog 
describing drill chucks, right-angle transmis- 
sion, turret heads, flexible tubing. II- 
lustrated, 5x7% inches, 29 pages, paper. 


Almond 


street, 


steel 





Manufacturers 


The Youngstown (Ohio) Car Manufactur 


ing Company will build an addition 


The Reading (Penn.) Iron Companya will 
build a new shop to be one-story, 240x200 
feet. 

It is reported that the Vincennes (Ind.» 
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Pipe and Casting Company will erect a new 
plant. 

Small Bros., Fall River, Mass., have begun 
the erection of a new power house to cost 
$10,000, 

Manufacturing Company, 
erecting an additional 


The Curtis Saw 
St. Louis, Mo., is 
building. 

The Union Steam Pump Company, Battle 
Creek, Mich., will erect a new manufacturing 
building. 

The Capital Traction Company, Washing- 
ton, D. C., will build an addition to its elec- 
tric plant. 

A $50,000 power plant will be built for the 
Heath & Milligan Manufacturing Company, 
Chicago, Il. os 

The Peerless Machinery and Supply Com- 
pany, Wichita, Kan., is erecting a new foun- 
dry building. 

The Noiseless Car Wheel Company, Detroit, 
Mich., a new concern, will probably build a 
steel rolling mill. 

The Crawford Locomotive and Car Works, 
Streator, Ill, propose erecting a smith shop 
and an erecting shop. 

The Barnes Safe and Lock Company, Pitts- 
burg, Pa., has had plans prepared for a new 
plant near Washington. 

The Davenport (lowa) Locomotive 
is contemplating the erection of a 
foundry at a cost of $25,000. 

The Baltimore (Md.) Electric Light and 
Power Company is making plans to greatly 
increase the capacity of its plant. 


Works 
new 


Plans are being made to rebuild the plant 
of the Webster City (lowa) Steam Radiator 
Company, recently destroyed by fire. 

The Sterrit-Thomas Foundry 
Company, Penn., was destroyed 
by fire. It will be rebuilt. 

The Fort Morgan (Colo.) Canning Com- 
pany has been incorporated with a capital 
of $45,000. A large canning factory will be 
erected. 

The Page-Storms 
Chicopee Falls, Mass., 
cided to construct four buildings at Chicopee 


plant of the 
Pittsburg, 
Loss $50,000. 


Company, 
have de 


Drop Forge 
is stated to 


Junction. 
The enameling department of the Amherst 
(N. S.) Foundry Company was destroyed by 
fire, causing a loss of about $75,000. It will 
be rebuilt. 
The Atha Tool Works, 


awarded contract for the 
two-story building to be used as a tempering 


Newark, N. J., has 
construction of a 


department. 

The Wheeling (W. Va.) Flexible 
Company is being organized by Captain A. A. 
Franzheim. A flexible steel ladder will be 
manufactured. 

The Daily Malleable Iron Process Company 
has been incorporated at St. Louis, Mo., with 
$80,000 capital stock. Incorporators, M. 
Morris, F. M. Estes and F. X. Geraghty. 

The Atlanta (Ga.) Blow Pipe & Manu- 
facturing Company is being organized to 
manufacture blow piping systems and other 
mechanical apparatus. A. J. Leitch, formerly 
of the Continental Blow Pipe Company, Lex 
ington, N. C., is at the head of the new 


company. 


Ladder 





Want Advertisements 


cents a line for each insertion. 
{beut siz words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
cut notice. No information given by us re 
garding any advertiser using number. 


Rate 25 


bor 
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Original letters of recommendation or other 
papers of value should not be inclosed to un- 
known correspondents. Only bona fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso- 
ciation or individual charging a fee _ for 
“registration,” or @ commission on wages of 
successful applicants for situations. 


Miscellaneous Wants 


New York. 
Smith 


Cox Computers, 53 Ann St., 

Caliper catalog free. E. G. 
Columbia, Pa. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMBER. MACH. 
Slide rule taught, new and easy method. 
F. F. Nickel, 150 Nassau St., New York. 

We desire a few more machines or special 
ties to manufacture. Address Box 423, Troy, 
i. Be 


Co., 


Light fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 


Contract machine work, tools and dies to 
order. Northwestern Machine Co., Detroit, 
Michigan. 

Special machinery built to order; let us 


estimate on your work. Capital Foundry and 
Machine Company, Frankfurt, Ky. 

Special machinery accurately built. Screw 
machine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N. J. 

George W. Nock correspond with F. §&. 
Brundage, 192 Buena Vista Ave., Yonkers, 
‘.. Y¥., has something to your advantage. 
machinery and duplicate machine 
order; tools, jigs and experi. 
mental work: complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y 

Wanted A responsible concern to place 
on the market a material for case “egy 2 
Ad.- 


Special 
parts built to 


which revolutionizes present methods. 
dress “Inventor,” AMERICAN MACHINIST. 
Arrange with us to do your manufactur- 


ing: we build special machinery, special tools, 
ete. Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis. Mo. 
A large English firm of machine-tool im- 
porters. having showrooms and _ offices’ in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 


all kinds. Apply Box 189, AMER. MACH. 

Attention, mechanical engineer, represent 
ing an American corporation in Germany. 
Austria etec.. like to hear from inventors and 
others for representation on commission. Ad- 
dress Secretary, P. O. Box 1676, Pittsburg. 

Draftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers. 146 West 
56th street. 

Advice: mechanical, practical and techni- 


cal; tell me your needs. I Il tell you the cost ; 
lowest estimates given on fine tools. dies and 
presses for sheet metal goods production; 
’, Woodworth, 


have you my books?’ Jos. V. ’ 
M. E., Arbuckle Building, Brooklyn, N. Y., 
So. & Bs ° 
Situations Wanted 
Classification indicates present address of 


advertiser, nothing else. 
CONNECTICUT 
Technical graduate, (27). f 
as assistant superintendent; 5 years’ shop 
and drafting room experience; now hold po- 
sition as foreman; experience steam engines, 
ete. Box 


wishes position 


mining machinery, jigs. fixtures, 
27, AMERICAN MACHINIST. 
ILLINOIS 
Foundry and machine works superintend 


ent, broadly qualified; 35 years’ practical and 
technical experience; proved executive and 
business ability: seeks responsible position 
in small or medium sized city; ample refer- 
ences; salary an object. Address ““Widower,” 
AMERICAN MACHINIST. 


MASSACHUSETTS 


Situation as foreman of automatic or hand 
turret department; 12 years’ experience, up- 
to-date on speeds and feeds and best methods 
of production. Box 34, AMER. MACHINIST. 

Foreman machine pattern maker; thor- 
oughly conversant with intricate work on 
Pridmore and other machines; designing, 
drawing and executing, also experienced on 
hand, vibrator, plate and other forms of 
metal pattern work; executive ability. Ad- 
dress Box 12. AMERICAN MACHINIST. 

Wanted—Position as machine tool and ma 


chinery salesman by a practical shop man, ex 





AMERICAN MACHINIST 


pert machinist and toolmaker ; 32 years of age. 
considerable traveling experience; business 
getting salesmanship guaranteed; east of 
Buffalo; A-1 references as to ability, integ- 
rity, honesty, ete. Address “J. I. J. P.,” care 
AMERICAN MACHINIST. 
NEW JERSEY 

Mechanical draftsman; German; 28; tech- 
nical graduate, experienced on general engin- 
eering and construction work desires’ to 
change. Box 20, AMERICAN MACHINIST. 

Foreman patternmaker wants to change; 
good reasons; large and varied experience: 
systematic, progressive and successful; good 


draftsman; first-class references. Box 24, 
AMERICAN MACHINIST. 
Master mechanic or foreman open for en- 


excellent toolmaker and designer 
of labor-saving devices; strong executive 
and good manager of help; A-1 references. 
Box 977, AMERICAN MACHINIST. 

Wanted—FPosition as factory manager or 
superintendent by one thoroughly familiar 
with the design and manufacture of gas, gas- 
olene and producer gas engines and _ pro- 
ducers; capable of producing the best results. 
Address “Reliable,"” AMERICAN MACHINSIT. 

Wanted by a first-class and up-to-date 
machinist, position as assistant superinten- 
dent or master mechanic or general foreman ; 
knows how to get best results from high 
speed stee] and from the men now employed ; 
will furnish references; age 40. Box 29, 
AMERICAN MACHINIST. 


gagement ; 


NEW YORK 

Mechanical draftsman wishes position. Ad- 
dress Box 14, AMERICAN MACHINIST. 

Chief engineer, hydraulic machinery, steam 
engines, air compressors, condensers. Box 
32, AMERICAN MACHINIST. 

Valve specialist ; eleven years’ shop and of- 


fice experience; present designer in charge, 
desires change. Box 28, AMER. MACHINIST. 
Mechanical draftsman; 3 years’ experi- 


ence also shop experience desires position in 
New York city or vicinity. Box 13, Am. M. 

Practical mechanic—technical and business 
training, with initiative and capacity, 17 
years’ executive experience—-wants position as 
factory superintendent. Box 924, AM. M. 

Designer of jigs, fixtures and automatic 
machinery ; 30 years of age; technical grad 
uate; 8 years as machinist and 7 years as 
draftsman wants a change. Address Box 25, 
AMERICAN MACHINIS! 

Position as superintendent or general fore- 
man; experienced on jigs, fixtures, dies, gages, 
sheet metal and interchangeable work; at 
present employed; age 34; references given. 
Address Box 996, AMERICAN MACHINIST. 

Wanted—Position as superintendent, man 
ager or purchasing agent by mechanical en 
gineer of 10 years’ theoretical and practical 
experience ; good business man, energetic and 
reliable; holding position at present. Box 
961, AMERICAN MACHINIST. 

Analytical chemist and practical melter 
desires change; well up in economical grey 
iron, bronze and brass foundry practice; 
rapid and accurate in his analytical methods 


and knows how to run his department at 
lowest cost. Box 15, AMERICAN MACHINIST 
Manager, thorough practical and general 


education, also commercial and 2 years’ exec 
utive experience as assistant manager, wants 
position where making the business grow 
both economical in producing and greater 
number of sales are considered, Box 7, 
AMERICAN MACHINIST. 

Gas and oil engine expert, at present erec 
tion engineer for a large concern earning 
$100 a month; 10 years’ technical and prac- 
tical experience to all kinds of gas producers 
and gas engine plants; wish position as de 
signer or foreman in gas engine factory. Ad 
dress Box 19, AMERICAN MACHINIST. 


PENNSYLVANIA 
Machine shop foreman desires change; good 
reference. Box 4, AMERICAN MACHINIST 
Experienced machine designer, accustomed 
to original work on fine automatic and special 
machinery, desires situation. Box 30, AM. M. 
Expert mechanic, designer and draftsman 
thoroughly familiar with gearing, power 
transmission appliances, and automatic ma 
chinery for reducing costs; good executive 
ability; has been superintendent for twelve 
years; member A. S. M. E.; desires respon 
sible position. Box 26, AMER. MACHINIST 


Help Wanted 


present address of 


Classification indicates 
advertiser, nothing else. 

CANADA 

A competent traveler in heating and venti- 

lating wanted: give references. Dominion 

Heating and Ventilating Co., Hespeler, Ont. 
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CONNECTICUT 
Wanted First-class all-round 
for new and general repair work. 
Machine Co., Danbury, Cinn. 


machinist 
The New 


ILLINOIS 


A mechanical draftsman, by pro- 
gressive and up-to-date firm; experience in 
complicated automatic machinery is essen- 
tial; in replying, state experience, also give 
age, nationality and salary expected, to- 
gether with references. Box 21, AMER. MACH. 


Wanted 


Wanted — Experienced chief engineer for 
electric power plant of 25,000 kw. capacity, 
operating compound reciprocating engines, 


steam turbines and gas engines; a permanent 
and well paid position for competent, respon- 
sible man; give detail of experience, present 
wosition and salary. E-20 Room 1300, Trude 
sidg., Chicago, Il. 
INDIANA 

Wanted—-Foreman for assembling depart- 
ment of factory manufacturing gasolene en 
gines. Box 16, AMERICAN MACHINIST 

Wanted — Fifteen lathe men and assem- 
blers; new shop, good wages, steady employ- 
ment. The Western Motor Company, Logans- 
port, Ind. 

MASSACHUSETTS 

Wanted—One experienced screw machine 
hand, one general gear cutting man; skilled 
inspector for machine parts; good working 


foreman on turret machines. Boston Gear 
Works, Norfolk Downs, Mass. 
Wanted—-First-class toolmaker, experi 


enced on punching and fofming dies, models, 
etc.; good opening for right man, in small 
but growing concern making vending ma- 
chines and novelties. The Holbrook Mfg. Co., 
Attleboro, Mass. 

Mechanical superintendent for a gear cut- 
ting machine shop doing contract work on 
small and large orders, employing about 75 
to 100 men; must be thoroughly capable me 
chanic; must have originality, and several 
years’ experience in handling men; all ap 
plications in writing, stating age, giving ref 
erences as to ablity and character; all com 
munications confidential. Boston Gear Works, 
Norfolk Downs, Mass. 

Superintendent, by growing company build 
ing high-grade grinding machinery and em 
ploying about 100 hands; must be thoroughly 
up-to-date in methods, successful in handling 
men, and able to produce first-class work at 


reasonable cost; other things equal, prefer- 
ence will be given man with experience on 
first-class machine tools; write fully as to 
experience, age, salary expected and present 
position; confidential if desired Box 2, 
AMERICAN MACHINIST. 

Wanted—A young man to assist superin-. 
tendent as shop foreman in a shop employ- 
ing 150 men manufacturing smal! tools: 


must be familiar with manufacturing small 
tools and capable of handling men and get 
ting out work; we have a desirable position 
for a competent man; references must be of 
the best; in answering give age, experience 
and about what salary would be expected; 
factory in Massachusetts; answers to this ad 
will be held strictly confidential Box 990, 
AMERICAN MACHINIST. 


MICHIGAN 


We have a first-class position open for a 


mechanical draftsman and engineer who is 
familiar with duplex pump designing and 
shop practice. Box 991, AMeR. MACHINIST. 


established Michigan gas- 
experienced 
full charge 
must be 
hustler ; 


Wanted—-By an 
olene engine manufacturer, an 
draftsman and designer to take 
of drafting department; applicant 
up-to-date in factory details and a 
to such a permanent position is offered; 
state age, married or single, reference and 
salary expected; communications treated con 
fidentially Box 915, AMERICAN MACHINIST. 


MISSOURI 


Wanted—-Six first-class erecting machin 
ists: also 3 gas engine erecting engineers; 
state references, experience, and salary ex 
pected. Box 35, AMERICAN MACHINIST 


foreman to take 
general shop re- 


Wanted— Machine 
charge of 8 to 10 


shop 
men on 


pairs; must be advocate of open shop prin 
ciple: wages $5 per day Rox 17, AMER. M 

Draftsman wanted Large lead mining 
company, 65 miles south of St. Louis, Mis 


souri, wants draftsman for mechanical draft- 
ing and for making surface and underground 
first-class freehand letterer 


maps; must be 
and neat workman: man with knowledge of 
plotting and calculating survey field notes 


preferred; applicants please submit specimens 
of work and state salary wanted. Box 867, 
AMERICAN MACHINIST 


NEW JERSEY 
Wanted at once, in New Jersey, near New 
York, competent mechanical draftsmen on 
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electrical machinery; state salary and experti- 
ence. Box 980, AMERICAN MACHINIST. 

Wanted—Tool die and instrument makers 
accustomed to accurate complicated work: 
steady work and good wages to thoroughly 
competent men; give references. Address 
Box 438, AMERICAN MACHINIST. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men. Address or —, at 
Pond Machine Tool Co., Plainfield, N. 

NEW YORK 
milling machine hand, experi- 
enced on tool work; good wages, steady 
work. R. Hoe & Co., 2 Sheriff St., New York. 

Wanted—Good mechanical draftsman; man 
with experience on valves preferred; apply, 
stating age, experience and salary expected 
to Box 999, AMERICAN MACHINIST. 

Wanted—Competent machine 
man familiar with automobile construction ; 
state age, experience and expectations. Ad 
dress “Permanent,” AMERICAN MACHINIST. 

Wanted—Draftsman, experienced in ma- 
chine equipment: in replying state age, mar- 
ried or single, if now employed, experience 
and wages expected. Box 22, AMER. MACH. 

Patternmakers Wanted—-Several first-class 
pattern makers in machine shop; vicinity 
Albany, N. Y.: to first-class men good wages 
and a permanent position guaranteed. Ad- 
dress Box 18, AMERICAN MACHINIST. 

Wrenches; practical designer and man- 
ager wanted for successful western factory ; 
willing to invest small amount as earnest of 
good faith; experienced man only; confiden- 
tial Box 33, AMERICAN MACHINIST. 

Wanted—Manager of a prosperous machine 
plant established in 1855; man preferred who 


First-class 


shop fore- 


will take some financial interest in the busi- 
ness: exceptional opportunity for the right 
man; give experience. Address “Profitable 


AMER. MACHINIST. 


Wanted —A first-class mechanical superin- 
tendent in a factory for small interchange- 
able work; a good and permanent position is 
offered to a man of experience and real abii- 
ity; an organizer and executive, with a 
record proving that he can show paying re- 
sults Address with full particulars and 
salary wanted, “Typewriter,” Amer. Macu. 

Non-union toolmakers accustomed to small 
accurate work; 42 cents per hour, 54 hours 
per week; non-union screw machine hands, 
accustomed to Brown & Sharpe hand and au- 


Opportunity,’ Box 981, 


AMERICAN MACHINIST 
OHIO 


Wanted—Good mechanic for erecting elec- 
tric cranes. Apply, giving experience, Case 
Mfg. Company, Columbus, Ohio. 

Wanted—In middle west, first-class ma- 
chinists on floor and vise machines; no labor 
troubles; steady employment at good wages. 
Box 1, AMERICAN MACHINIST. 

Wanted—An all-around machinist to in- 
struct apprentices and handymen on machine 
tools; good salary; permanent employment 
and no labor troubles. Address Box 989, 
AMERICAN MACHINIST. 

Head draftsman for a Cincinnati machine 
tool shop of 100 hands; one with experience 
on radials and turret machinery preferred; 
state experience and salary. Address Box 
%13, AMERICAN MACHINIST. 


PENNSYLVANIA 


Wanted—-Lathe, planer and boring mill 


hands. The Blaisdell Machinery Co., Brad- 
ford, Pa. 

Wanted —- Competent pattern maker; one 
familiar with cabinet making preferred. Box 
995, AMERICAN MACHINIST. 

Wanted—Experienced draftsmen to work 
on machinery drawings. Address Ridgway 
Dynamo and Engine Company, Ridgway, Pa. 


Wanted — Blacksmith, experienced on ma- 
chine shop work, forging, case-hardening and 
fine tempering. Demorest Mfg. Co., Williams- 
port, Pa. 

On account of increase of plant we want 
molders, lathe, planer and floor hands; good 
pay and steady work to good men. Address 
or apply Ridgway Machine Company, Ridg- 
way, 

Wanted—-Foreman, skilled machinist, for 
small shop building machinery; man who 
will take interest, finest opportunity for good 
man. Address, giving full particulars, P. O. 
Box 1405, Pittsburg. 

Wanted—Experienced mechanical and elec- 
trical draftsmen on electrical machines and 
apparatus; only first-class men need apply; 
state experience and salary expected. Ad- 
dress Box 978, AMERICAN MACHINIST. 


to act as instructor in 
machine design and mechanical drawing; 
must be a college graduate with at least 
three years’ practical experience at the board ; 
preferably in the designing of hoisting machin- 
ery or machine tools. Box 11, AMER. Maca. 


ISLAND 


Wanted—A man 


RHODE 


May 30, 1907. 


WEST VIRGINIA 
Wanted—A machinist familiar with repair 
work on blanking presses and dies. Address 
“W,”’ AMERICAN MACHINIST. 
WISCONSIN 
To cope with the continuous enlargement of 
our business, -first-class machinists, pattern- 
makers, molders and boilermakers can find 
steady employment. Box 899, Milwaukee. 
Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing : shop experience great 
advantage: all letters acknowledged and held 


confidential. Box 919, AMERICAN MACHINIST. 
FOREIGN 
First-class foreman wanted over depart- 


ment of works building power presses; one 
with American experience preferred: must 
work to jigs, and be well up in all latest sho 
practice; state age, wages. experience. }. 
Rhodes & Sons, Ltd., Wakefield, England. 


For’ Sale 


Test Indicators. H,. A. Lowe, Cleveland, O. 


For Sale—Foundry, wood and iron ma- 
chine shop. Box 74, Albion, N. Y. 


For Sale—Two large Garvin hub machines 





for Socues heavy work; will sell cheap. 
Schacht Mfg. Co., Cincinnati, Ohio. 
Rochester time recorder with two card 


good as new; 
MACHNIST. 


eabinets and lar e lot cards; 
cost $150. Box No. 31, AMER. 


For Sale One 72” Wais & Roos power 
squaring shear; in splendid condition; used 
but little; first check for $250 takes this ma- 


chine. Box 23, AMERICAN MACHINIST. 
For Sale—Foundry and machine shop in 


central New York; established trade and 
bright prospects; only $2500 down to proper 
party; owner retiring. Box 8, AMprR. CH. 


For Sale—Cyclopedia for modern shop prac- 
tice, four volumes; bound in green morocco 
leather. Practically new ; cost $18; will sell 
for $6. Address L. N. O., Box 425, Chi- 
cago, Ill. 

For Sale—60 h.p. Bigelow return tube 
boiler; A-1 condition; 80 Ib. pressure al- 
lowed by Hartford Steam Boiler Insurance 
Company ; just removed to install larger one. 
West Haven Mfg. Co., New Haven, Conn. 

For Sale—All or part interest in a small 














tomatic machines, 35c. per hour, 54 hours We are continually adding to our force ex- 
per week; machinists accustomed to lathe, perienced toolmakers, machinists and drafts- tool machine business in Western Pennsyl- 
drill press and bench work, 30c. per hour, men on special tools, fixtures and models for vania, now running 15 hands, manufacturin 
54 hours per week; — employment guar- light, high-grade machinery. Good wages and a patented adjustable reamer; more capita 
anteed to first-class men. Apply Jones Speed- steady employment. Apply to Taft-Pierce required to take eare of increasing business. 
ometer Factory, New Rochelle, New York. Mfg. Co., Woonsocket. R. IL. Address “L,”’ 547 Arch St., Meadville, Pa. 
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Classified Index to 


Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., 
American Emery Wheel 
Providence, R. I. 
Bridgeport Safety Emery 
Co., Bridgeport, Conn. 
Carborundum Co., Niagara Falls, 


Wheel Co., Cort- 
Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 
Safety nid Wheel Co., Spring- 


“Wheel Co., Westfield, 


Pa. 
Co., 


Wheel 


N. 
Cortland _ Cor. 
land, 


field, 
Vitrified 

Mass. 
Aftercoolers, Air 
Ingersoll-Rand Co., New York. 


Air Lifts 


Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels. 


Arbor Presses 


Barnes Co., W. F. & 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Machinery 
Co., Chicago, Il. 
Niles-Bement-Pond Co 
Wilmarth & Morman 

Rapids, Mich. 


John, Rock- 


.. New York. 
Co., Grand 


Arbors 


Butterfield & Co., Derby Line, Vt. 


Cochrane-Bly Co., Rochester, 
eh 

Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 

Union Twist Drill Co., Athol, 
Mass. * 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arches, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 


Architects 
Dodge & Day, 


Philadelphia, Pa. 





Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, Ohio. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. 


Bars, Boring 


Beaman & Smith Co., Prov., 

Cleveland Twist Drill Co., 
land, O. 

Elmes gag Works, 
F., Chicago, Ll 

Mathews, Hugh, Kansas City, Mo. 

Niles- Bement P *ond Co., New York. 


BR. f. 
Cleve- 


Chas. 


Prentiss Tool & Supply Co., New 
York. 

Underwood & (o., H. B., Phila 
delphia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har 
rison, N. J. 

Standard Roller Bearing Co., 


Philadelphia, Pa. 
Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, 
oe es 


Dixon Crucible Joseph, Jer- 
sey City, N. J 


Rhoads & Sons, J. E., 


Co., 


Phila., Pa. 


Shultz Belting Co., St. Louis, Mo. 

Belt Filler 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo 


| Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 


Co., Birdsboro, Pa. 
Belting, Leather 
Main Belting Co., Phila., Pa. 
Rhoads & Sons, J. E., Phila., Pa. 
Schieren & Co., Chas. A., New 
York. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 


cago, Ill 








Benches, Work 


Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Niles-Bement-Pond Co., New York. 





Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Bending Machinery, Power | 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Bethlehem Foundry & Mach. Co., 


Pa. 
Worcester, 


Bethlehem, 
& Plummer, 


South 
Boynton 


Hamilton, 


New York. 
Phila- 


Mass. 
Long & Allstatter Co., 

Ohio. 
Niles-Bement-Pond Co., 
Sellers & Co., Inc., Wm., 

delphia, Pa. 
Bending Tools, Hand 
Wallace Supply Co., Chicago, 
Blanks, Nut and Screw 


Ill 


Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Blocks, Chain 

See Hoists, Hand 

Blowers 

American Gas Furnace Co., New 
York 


Buffalo Forge Co., Buffalo, N. Y. 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

General Electric Co., New York 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 

General Electric Co., New York. 
Keuffel & Esser Co., New York. 
Soltmann, E. G., New York. 
Blue Print Paper 

Keuffel & Esser Co., New York. 
Soltmann, E. G., New York. 


Boilers 

Struthers-Wells Co., Warren, Pa. 
Boller Setting 

McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 
Acme Machry. Co., Cleveland, O. 
Bertram & Sons Co., Ltd., John, 


Ontario, Canada. 
Plummer, Worcester, 


Dundas, 
Boynton & 


Mass. 

Brown Co., H. B., East Hamp- 
ton, Conn 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote-Burt Co., Cleveland, O 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa 
Landis Machine Co., Waynesboro, 
> 


Niles-Bement-Pond Co., New York. 


Northern Elec. Mfg. Co., Madison, 
s 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa 
Standard Engineering Works, Ell- 
wood City, Ps 


Vandyck ¢ ‘hurehill Co. New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 

Bolt Heads 

Lang Co., G. R., Meadville, Pa. 

Bolts, Coupling 

Cleveland Cap Screw Co., Cleve- 
land, Ohio 

National-Acme Mfg. Co., Cleve- 


land, Ohio. 
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Bone for Case Hardening 
Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 


American School of Correspond 
ence, Chicago, I)! 

Henley Pub. Co., N. W., New 
York. 


Hill Publishing Co., New York. 
Piers, Frank, Philadelphia, Pa. 
Sames, C. M., Jersey City, N. J. 
Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 
Crocker - Wheeler Co., Ampere, 


General Electric Co., New York. 


Northern Elec. Mfg. Co., Mad- 
ison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, Ul. 

Barnes Co., W. F. & John, Rock- 
ford, I). 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, De! 


Binsse Mach. Co., Newark, N. J 
Boynton & Plummer, Worcester, 
Mass. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Fosdick Mach. 

Gisholt Mach 

Hill, Clarke & 
Mass. 

Lucas Mach. Tool Co., 
Ohio. 

McCabe, J. J.. New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Co., Cin., O. 
Madison, Wis. 
Inc., Boston, 


Tool 
Co., 
Co., 


Cleveland, 


Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass 


Boring and Turning Mills, 
Vertical 

American Tool Wks. Co.. 

Baker Bros., Toledo, O 

Baush Mach. Tool Co., 
field, Mass. 

Bertram & Sons Co., Ltd.. John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 


Cm... 


Spring 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

~—— Co., J. Morton, Wilmington, 
rel. 

Prentiss Tool & Supply Co., 
York. 

Ridgway iynamo 
Ridgway, Pa. 

Sellers & Co., 
delphia, Pa. 

YVandyck Churchill Co., 


New 
& Engine Co., 


Inc., Wm., Phila- 
New York. 


Boring Tools 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Fairbanks Co., Springfield, Ohio. 

Koxes, Tote 

Cleveland Wire Spring Co., Cleve- 
land, Ohio 

Lyon Metallic Mfg. Co., Aurora, 
Ill 

Brackets, Lamp 


Standard Welding Co., Cleveland, 


Ohio. 
Brakes, Magnetic Friction 
Electric Controller & Supply Co., 
Cleveland, O 
Brazing 


Reinforced 
Co., PittsLurg, 


Brazing & Machine 


la. 


Broaching Machines 





Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson 


Mass. 


Bulldozers 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Prentiss Tool & Supply Co., New 
York. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, ‘ 

Hammacher, Schlemmer & Co., 
New York. 

Lyon Metallic Mfg. Co., Aurora, 


l. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., Providence, 
R. I 


Starrett Co., L. S., Athol, Mass. 


Cams 

Bilgram, Hugo, Phila., Pa 

Boston Gear Works, 
Downs, Mass. 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard 
town, Conn. 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 


Norfolk 


Co., Middle- 


Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. Y. 


Castings, Die Molded 


Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, 0. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Manufacturers Foundry Co., 
Waterbury, Conn. 

Poole Co., Morton, Wilming- 
ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Castings, Steel 

Bethlehem Steel Co.. So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 


nia, Conn. 
non & Co., Edwin R., Chicago, 
Nl. 


Cement, Cast Steel 
Clark Cast Steel Cement Co., 
Shelton, Conn. 


Centering Machines 


Bertram & Sons Co.. Ltd., John, 
Dundas. Ontario, Canada. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill. Clarke & Co., Ine., Boston, 
Mass. 

Pratt & Whitney Co.. Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co... D. E.. New 


London, Conn. 


Centers, Planer 


Bartlett. E. E., Boston, Mass. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 


Worcester, Mass 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y 

Whitney Mfg. Co., Hartford, Ct. 





Chisels, Cold 


Hammacher, Schlemmer & Co., 
New York. 
Whitman & Barnes Mfg. Co., Chi- 


cago, 
Chucking Machines 
American Tool Wks. Co., Cin., ©. 
Bardons & Oliver, Cleveland, ©. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cleveland Automatic 
Co., Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R. K.. 
Cincinnati, Ohio. 

Potter & Johnston Mach. 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Machine 


Co., 


Windsor Mach. Co., Windsor, Vt. 
Chucks, Drill 
Almond Mfg. Co., T. R., Brook- 


lyn, N. Y. 
Brown & Co., R. H., New Haven, 
Conn. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell - Pratt Co. Greenfield, 
Mass. 

Horton & Son Co., E., Windsor 


Locks, Conn. 
Jacobs Mfg. Co., Hartford, 
Morse Twist Drill & Mach. 

New Bedford, Mass. 
National Tool Co., Cleveland, WU. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 

Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Wells Bros. Co., Greenfield, 

Whitney Mfg. Co., Hartford, 

Whiton Mach. Co., D. E 

London, Conn. 

Wiley & Russell Mfg. Co.., 


Conn. 
on. 


Mass. 
ex. 
New 


Green 


field, Mass. 

Chucks, Lathe 

Cushman Chuck Co Hartford, 
Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor, 
Locks, Conn. 

National Tool Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain. Ct. 

Whiton Mach. Co., D. E.. New 
London, Conn. 


Chucks, Planer 

Bartlett, E. E., Boston, Mass. 
National Tool Co., Cleveland. O. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain. 


Conn. 
Chucks, Split 
Hardinge Bros., Chicago, III. 
Rivett Lathe Mfg. Co., Boston, 
Mass. 
Circuit Breakers 
Co., Ampere, 


Crocker -Wheeler 
2 


Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co.. New York. 
Westinghouse Electric & Mfg. Co.. 


Pittsburg, Pa. 

Clamps 

Billings & Spencer Co., Hartford. 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett, Co., L. S., Athol, Mass. 

Clatches, Friction 

Caldwell, Son & Co.. H. W., Chi 
cago, Ill. 

Eastern Machinery Co., New Ha- 
ven, Conn. 


Evans Friction Cone Co., Newton 
Centre, Mass. 


Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 


Link-Belt Co.. Philadelphia. Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Woods Sons Co., T. B.. Chambers- 
burg, Pa. 











Clatches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 


Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Collectors, 

Sturtevant Co., B. 
Mass. 

Colleges 

University 
nati, O. 

Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Compound, Slashing 


Pneumatic 
F., Hyde Park, 


of Cincinnati, Cincin- 


Warren Bros. Co.. Boston, Mass. 

Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. : 

Blanchard Mach. Co., Boston, 


Mass. . ° 
Bury Compressor Co., Erie, Pa. 
Chicago Pneumatic Tool Co., Chi- 

eago, Ill. 

Curtis & Co. Mfg. Co., St. Louis, 

Mo. 

General Pneumatic Tool Cg., Mon- 

tour Falls, N. Y 


Independent Pneu. Tool Co., 
Chicago, Ill. f : 
Ingersoll-Rand Co., New York. 
International Steam Pump Co., 
New York. 
Boston, 


Sampson & Co., Geo. H., 
Mass. : 
Spacke Machine Co., F. W., In- 


dianapolis, Ind. 
Compressors, Gas 
Ingersoll-Rand Co., New York. 


Conduit, Interior 

Sprague Electric Co., New York. 
Cones, Friction 

Evans Friction Cone Co., New 


ton Centre, Mass. 
Connecting Rods and Straps 


Rethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co.., Eddystone, 
Pa. 

Contract Work 

Blanchard Machine Co., Boston, 
Mass. 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Ct. 

Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 


Crocker-Wheeler Co., Ampere, 
N. J. J 
Electric Controller & Supply Co., 


Cleveland, O. : ; 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Philadelphia, Pa. 


Coping Machines 


Co.., 


Bertram & Sons Co., Ltd., John, 
Dundas. Ontario, Canada. 
Hamilton, 


Long & Allstatter Co., 


Ohio. koe 
Niles Bement Pond Co., New York. 


Cork Inserts 


National Brake & Clutch Co., 
Boston, Mass. 

Corundum 

See Grinding Wheels 

Cotters 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 


cago, Ill. 


Counterbores 
& Mach. Co., 


Morse Twist Drill 

New Bedford, Mass. 
Slocomb .Co., J. T., Prov., R. I. 
Starrett Co. L. S., Athol, Mass. 
Counters, Machinery 


Veeder Mfg. Co., Hartford, Ct. 
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“WHITNEY” CHAINS, 
HAND (FEED) MILLING 
MACHINES AND THE 
WOODRUFF PATENT 
SYSTEM OF KEYING 





We make more of a Specialty 
of Hand (feed) Millers than 


any other company in the world, 








Foreign Acents—C. W. Burton, Griffiths & Co., 
London. Fenwick Freres & Co., Paris. F. G. Kret- 
schmer & Co., Frankfurt. Schuchardt & Schutte, 
Berlin. Andrews & George, Yokohama. 





HARTFORD, CONNECTICUT, U. S. A. 








The Underwood 
Typewriter Com- 
pany has in operation 
over one hundred 
““Whitney”’ Hand 
Milling Machines. 


This cut shows a 
few ot them in one 


department. 


THE WHITNEY MANUFACTURING 'COMPANY, 
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Countershafts Cups and Covers, Oil —_ | mee Opening | Drilling Machines, Port- 
--* 84 SS Bay State Stamping Works, Wor- Jones & “Lamson Machine Co. — 

Coates Cli per Mfg. Co., Worces- cester, Mass. Springfield, F "| Dallett Co., Thos. H., Phila., Pa. 
P é. Chas. H., Chicago,| pratt & Whitney Co., Hartford,| Hisey-Wolf Mach. Co., Cincin., O 


ter, Mass. 

Evans Friction Cone Co., 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., 
Falls, R. I. 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis. 


Newton 


Central 


Counting and Printing 
Wheels 

Franklin 4 Co., H. H., Syra- 
cuse, N. 

Couplers, _ 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 


a Mis. Co., T. R., Brook- 

yn 

Caldwell & ‘Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. (Co., 
Cleveland, O. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Link-Belt Co., P ie Pa. 


Nicholson & Co H., Wilkes- 
Barre, Pa. 
Niles-Bement-Pond Co., New York. 


& Hunter, 
Phila- 


Patterson, Gottfried 
Ltd., New York. 
Sellers & Co., Inc., Wm., 
delphia, Pa. 

Standard Gauge Steel Co., 
Falls, Pa. 

Wood's Sons Co., T. B., 
bersburg, Pa. 

Cranes 

Box & Co., 

Brown Hoisting Mach. Co., 
land, Ohio. 

Case Mfg. Co., Columbus, Ohio. 
Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 
Chisholm & 
Cleveland, O. 


Beaver 


Cham- 


Alfred, Phila., Pa. 
Cleve 


Moore Mfg. Co., 





Cleveland Crane & Car Co., Wick- 
liffe, O. 
Crescent Forgings Co., Oakmont, 


a. 

Cum & Co. Mfg. Co., St. Louis, 
o 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-P. ond Co., New York. 

Northern Engineering "Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & MHarnischfeger, Mil 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Smith Fdry. & Supply Co., J. D., 
Cleveland, O. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co., New 
York. 


Crank Pin Turning Machines 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila.. 
Pa. 

Crank Shafts 

Bethlehem Steel (Co., So. Beth 
lehem, Pa. 

Standard 


Connecting Rod Co., 
Beaver Falls, Pa 
Tindel-Morris Co. 


Crucibles 

Dixon Crucible Co., 
sey City, N. J. 

Obermayer Co., &., 

Crushers 

Farrel Fdry. 
sonia, Conn. 


Niles-Bement-Pond Co., 
Link-Belt Co.. 


e ddystone, Pa. 


Joseph, Jer- 


Cincinnati, O. 


& Mach. Co., An- 


Philadelphia, Pa. 


New York. | 


Cupolas, and Ladles, Foun. | 
ry 


Obermayer Co., S., 
Paxson Co., J. W., Phila., Pa. 
Smith Fdry. & Supply Co., J. D., 
Cleveland, O. 
Stevens, F. B., Mich. 


Cincinnati, O. 


Detroit, 


Besly & Co., 
i 


Lunkenheimer Co., Cincinnati, O. 

Williams » eee ca. BD Fe Cor 
cinnati, 

Winkley co. Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, O 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 
Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. e 
Boker & Co., Hermann, New York. 
Brown & 1 age Mfg. Co., Provi- 

dence, R. 
Cleveland Twist Drill Co., Cleve- 
land, O. 
Hardinge Bros., Chicago, Ill. 
Harrison & Kni ght Mfg. Co., 


Newark, N. J. 

Ingersoll ane Mach. Co., Rock- 
ford, Ill 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. : 

Nash Company, Geo., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, Jno. M., Glou- 


cester City, N. 


a. 
Standard Tool Co., Cleveland, O. 


Union Twist Drill Co., Athol, 
Mass. 
Ward & Son, Edgar T., Boston, 


Mass. 
Whitney Mfg. Co.., 


Cutting-off Machines 


Hartford, Ct. 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bignall & Keeler Mfg. Co., Ed- 

wardsville, Ill. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Hill, Clarke & Co., Inc., Boston, 


Mass. 

Hurlbut-Rogers Mach. Co., 
Sudbury. Mass. 

Newton Mach. Tool Works, Phila- 
aeinhia, Pa. 


South 


Boston, 


Nutter, Barnes & Co., 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 

Tindel-Morris Co., 

Vandyck Churchill Co., 


Eddystone, Pa. 
New York. 


Cutting-off Tools 

Armstrong Bros. Tool Co., Chi- 

Billings & ‘Spencer Co., Hartford, 
Springfield, Ohio. 


Conn. 
Fairbanks Co., 
Fitchburg Machine Works, Fitch- 


burg, Mass. 


0. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford. 
Conn. 

Western Tool & Mfg. Co., Spring 
field, Ohio. 


Cyclometers 


Veeder Mfg. Co., Hartford, Ct 


Diamond Tools 


American Emery Wheel Co., Prov- 
idence, 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York 
City. 

Safety Emery Wheel Co., 
field, Ohio. 


Spring- 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. : 

Bliss Co., E. W., Brooklyn, N. Y. 

Kent & Co., Edw. R., Chicago, Il. 

Mossberg Wrench Co., entral 
Falls, R. I 


D.es, Sub-Press 


Waltham Machine Works, Wal- 


tham, Mass. 
Dies, Threading, Opening 


Boker & Co., Hermann, New York. 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 





Conn. 
Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


ae & Son, Theo., Philadel- 

phia, 

Economy Drawing Table Co., To- 
ledo, Ohio. 

Keuffel & Esser Co., New York. 

eaittinengue Paper Co., Mittin- 


eague, Mass 
Soltmann, E. G., New York. 
Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, P 


a. 
Keuffel & Esser Co., New York. 
Mittineague Paper Co., Mit- 
tineague, Mass. 
Soltmann, E. G., New York. 
a Supply Co., Scranton, 
‘a. 


Drafting Machines 


Universal Drafting 
Cleveland, O. 


Drilling Machines, Bench 
W. F. & John, Rock- 


Mach. Co., 


Barnes Co., 


ford, Ill. 
Boynton & Plummer, Worcester, 
Goodell- Pratt Co., Greenfield, 
Mass. 
Ingersoll-Rand Co., New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Pratt & Whitney Co., 
Conn. 
Prentice Bros. Co., 


Mass. 
Slate Mach. Co., Dwight, 
ford, Conn. 


Hartford, 
Worcester, 


Hart 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Dallett Co., Thos. H., Phila., Pa. 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, 
Mass. 

Foote-Burt Co., The, 
Qhio. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Worcester, 


Cleveland, 


Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 


cago, Ill. 
Dallett Co., Thos. H., Phila., Pa. 
Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Fenn Mach. Co., Hartford, Conn. 
Foote-Burt Co., The, Cleveland, 
Ohio. 
Fosdick Mach. Tool Co., Cin., O. 
Hardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 
Phiadelphia, Pa. 


Henry & Wright Mfg. Co., Hart- 
ford, Conn. 
-_ * hae & Co., Inc., Boston, 


sasunatt & spvochart Machry. Co., 


Chicago, 
McCabe, J. J., New York. 
Newton Mach. Tool Works, Phila- 


delphia, Pa. 
Niles-Bement-Pond 7 New York. 


a my Bros. Co. Worcester, 
Prentiss Tool & Supply Co., New 
York 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Slate “Tiechine Co., Dwight, Hart- 


ford, Conn. 


Drilling 
able 
Cincinnati Elec. Tool Co., Cin., O 
Coates Clipper Mfg. Co., Worces- 

ter, Mass. 


Machines, Port- 





Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. + Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., 
Dundas, Ontario, Canada. 

ae = A Drill & Tool Co., Cin- 
cinnati, O. 

Detrick ry Harvey Mach. Co., Bal- 
timore. Md. 

Dreses Mach. Tool Co., Cin., O- 

Fitchburg Machine Works, Fitch- 
burg, ass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 


John, 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall’ & Huschart Machry. 
Co., Chicago, Il. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond Co., New York. 


“ae Bros. Co., Worcester, 
Ma 

Prenties Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co. New 
York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Fenn Mach. Co., Hartford, Conn. 

Fosuick Mach. Tool Co., Cin., O 

Foote-Burt Co., Cleveland, o. 

Gould & Eberhardt. Newark, Be 

Harrington, Son & Co., ibawin, 
Philadelphia, Pa. 


Henry & Wright Mfg. Co., Hart- 
ford. Conn. 
Hill. Clarke & Co., Inc., Boston, 


Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Kern Machine Tool Co., Cincin- 
nati, Ohio. 
Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Mechanics Machine Co., 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfe. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Rock- 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

a & Chace Mfg. Co., Newark, 
N. J. 

Vandyck Churchill Co., New York. 


Greenfield, Mass. 
Hartford, Ct. 
Green- 


Wells Bros. Co., 

Whitney Mfg. Co.. 

Wilev & Russell Mfg. Co., 
field, Mass. 


Drills, Center 
Morse Twist Drill & Maehine Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co., Cleveland, O. 


Drills, Hand 
Coates Clipper Mfg. Co., 
ter, Mass. 


Worces- 


SS Sa a 
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Brown & Sharpe Mfg. Co. 


Providence, R. I., U. S. A. 


B. & S. Centre Punches 


and 


Tool Makers’ Clamps 


Necessary Tools In Every Machinist’s Kit. 





Tool Makers’ 
Clamps. 


These Clamps are made of steel, car: 
fully hardened and nicely mottled for 
finish. The jaws are rounded on the ends 
to allow clamping under a shoulder 
recess. They fit the jaws sufficiently tight 
to insure rigidity The screws are 
comparatively fine pitch to give amplk 


leverage. 





Machinists’ Centre Punches. 


These Centre Punches are made with the intention that they shall be a 
little better than the ordinary requirements of such tools demand 

They are of convenient sizes and knurled on the body to afford a good 
finger grip. Both ends are tempered and the points carefully ground to an 


angle. They are about 4 inches in length. 


The Small Tool Catalogue, sent to 
any address, shows these and many 
other tools. 
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Continued. 
Tool Co., 


Drills, Hand 

Cincinnati Electrical 
Cincinnati, O. 

Pallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. S. Electrical Tool Co., Cin- 
cinnati, O. 

Drills, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Chisholm & 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Independent Pneu Tool Co., 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drills, Rail 
tertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Standard Tool Co., 

Drills, Ratchet 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Billings & Spencer Co., 
Conn. 

Hisey-Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, N. Y. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces 
ter City, N. J. 

Standard Tool Co., 


Moore Mfg. Co., 


Cleveland, O, 


Hartford, 


Cleveland, O. 


Drills, Rock 

Ingersoll-Rand Co., New York 

Northern Elec. Mfg. Co., Madison, 
vis. 

Drill Speeder 

Graham Mfg. Co., Providence, 
_ S 

Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Dynamos 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Crocker - Wheeler Co., Ampere, 
N. J 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madison, 
vis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Roth Bros. Co., Chicago, Ill. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cinein., O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 

Electric Controller & Supply Co., 
Cleveland, 0. 

General Electric Co.. New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madison, 

8s. 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Wagner Elec. Mfg. Co., St. Louis, 
Mo. 

Weston Elec. 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Instrument Co., 


Electrically Driven Toots 


and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, 0. 

Crescent Forgings Co., 
Pa. 

Electric Controller & Supply Co., 
Cleveland, O 

Hisey-Wolf Mach. Co., Cincin., O. 

Lincoln Motor Wks. Co., Cleve- 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. Co., Chicago, I. 

U. S. Electrical Tool Co., Cincin- 
nati, O 


Oakmont? 


Elevators 

Albro-Clem Elevator Co., 
deiphia, Va 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Tink-Belt Co., Philadelphia, Pa 


Phila- 














Emery Wheels 

See Grinding Wheels 

Emery Wheel Dressers 

American Emery Wheel Co., 
Providence, R. I, 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 

International Specialty Co., De- 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., 

Enclosures, Tool-room 

Hart & Cooley Co., New Britain, 
Conn. 

Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 

Engineers, Mechanical and 
Electrical 

Crocker - Wheeler 
N. J 


Thos., Chicago, Ill. 


Co., Ampere, 


Dodge & Day, Phila., Pa. 

Engines, Automobile 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y¥ 

Olds Gas 
Mich. 

Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport, 
Conn. 


Power Co., Lansing, 


Backus Water Motor Co., New- 
ark, N. J. 
Blaisdell Machinery Co., Brad- 


ford, Pa. 
Grant Mfg. & Mach. Co., 
port, Conn. 


Bridge- 


Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Olds Gas Power Co., Lansing, 
Mich. 

St. Marys Mach. Co., St. Marys, 
Ohio. 


Struthers-Wells Co., Warren, Pa. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co.. Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engravers 

Bormay Engraving Co., New York. 


Engraving Machinery 
Gorton Mach. Co., Geo., Racine, 
Vis 


Roovers Bros. Machine Works, 
Brooklyn, ‘ é 
Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Exhibition Machinery 
Machinery Exchange, Boston, 
Mass. 


Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 


Nicholson & Co., W. H., 
Barre, Pa. 


Wilkes 


Factory Equipment 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Fans, Electric 

Backus Water Motor Co... New- 
ark, N. J. 

Crocker - Wheeler Co., Ampere, 
N 


Diehl Mfg. Co., Elizabethport, 
N. J. 

General Electric Co.. New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Fans, Exhaust 

Backus Water Motor Co., New 
ark, N. J 

Buffalo Forge Co., Buffalo, N. Y. 

Crocker - Wheeler Co., Ampere, 
N. J. 





Continued, 
New York. 
Hyde Park, 


Fans, Exhaust 

General Electric Co., 

Sturtevant Co., B. F., 
Mass. 

Files and Rasps 

American Swiss File & Tool Co., 
New York. 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov... R. I. 

Reichhelm & Co., E. P., New 
York. 

Filler, Iron 
Clark Cast Steel 
Shelton. Conn. 
Felton, Sibley & Co.., 
Filing Machines 
Cochrane - Bly Co., 


Cement Co., 


Phila., Pa. 


Rochester, 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn 

Simplex Mfg. Co., New York. 

Fire Brick 

McLeod & Henry Co., Troy, N. Y. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., 
ter, Mass 


Worces- 


Forges 

Boynton & Plummer, Worcester, 
Mass. 

Bradley & Son, C. C., Syracuse, 
N. Y. 

Buffalo Forge Co., Buffale, N. Y. 

Burke Machy. Co., Cleveland, O. 

Ingersoll-Rand Co.. New York. 

Miner & Peck Mfg. Co., New Ha 
ven, Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Forging Machinery 
The Scranton & Co., New Haven, 
Conn. 


Forgings, Drop 

Bethlehem Steel Co., So. 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn, 

Cope Forgings Co., Oakmont, 
» 


Beth- 


a. 
O. K. Tool Holder Co., Shelton, 
Conn. 
Page-Storms Drop 
Springfield, Mass. 
Wyman & Gordon Co., Worcester, 
Mass. 


Forge Co., 


Forgings, Hydraulic 

Bethlehem Steel Co., So. 
lehem, Pa 

Wyman & Gordon Co., Worcester, 
Mass 


Beth- 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 

Baldwin. Steel Co., New York. 

Bethlehem Steel Co... So. Beth- 
lehem, Pa. 


Crescent Forgings Co, Oakmont, 


Pa. 
Kent & Co., Edwin R., Chicago, 
Ill. 


Eddystone, Pa. 
Worcester, 


Tindel-Morris Co., 
Wyman & Gordon Co., 
Mass. 


Foundry Furnishings 
Adams Co., Dubuque, lown. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W.,. Phila., Pa. 
Smith Fdry. & Supply Co.. J. D., 
Cleveland, O 
Stevens, F. B., Detroit. Mich 
Sturtevant Co., B. F.. Hyde Park, 


Mass. 


Fuel Economizers 
Sturtevant Co., B. F., 


Mass. 


Hyde Park, 


Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York 

Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa 





Furnaces, Enameling 
American Gas Furnace Co., New 
York. 


Furnaces, Gas 
American Gas Furnace Co., New 


ork. 
Chicago Flexible Shaft Co., Chi- 
cago, . 7 
Nash Company. Geo., New York. 
Obermayer Co., S., Cincinnati, O. 
Westmacott Gas Furnace Co., 
Providence, R. 
Furnaces, Melting 
American Gas Furnace Co., New 
York. . . 
Nash Company, Geo., New York. 
Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 

Hart & Cooley Co., New Britain, 
Conn. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Manufacturing Equip. & Engin- 
eering Co., E. Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 

ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 

Athol Machine Co.. Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt &. Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester, 
City, N. Y¥ 

Slocomb Co., J. T.. 

Starrett Co., L. 8., 

Wyke & Co, J., East 
Mass. 


Prov., R. I. 
Athol, Mass. 
Boston, 


Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. j 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gas Blowers and Exhausters 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin 
ecinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M.. Tolland, Conn. 


Eberhardt Bros. Mach. Co., New- 
ark, N. J. 
Fellows Gear Shaper Co., Spring- 


field, Vt. 

Foote Bros. Gear & Machine Co., 
Mhicago, Il. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant-Lees Mach. Co., Cleveland 
Ohio. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Machine Tool 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Slate Machine Co., 
ford, Conn. 

Sloan & Chace Mfg. Co., 


Works, 


Dwight, Hart 

Newark, 

Spacke Mach. Co. F. W., Indian- 
apolis, Ind. 

Walcott & Wood Mach, Tool Co., 
Jackson, Mich. 

Whiton Machine Co., D. E., New 
London, Conn 


Gear Testing Machinery 

Gisholt Mach. Co... Madison, Wis. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 

Bair & Gazzam Mfg. Co., 
burg. Pa. 

Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Works, Norfolk 
Downs, Mass 


Pitts- 





Eenvengn re oven 





ws 








